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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
SECTION B—PHYSICS. I. 

THE annual meeting of the American 
Association for the Advancement of Sci- 
ence, Section B, was held in the Ryerson 
Laboratory of the University of Chicago, 
December 30 and 31, 1907, January 1 and 
2, 1908. This was a joint meeting with the 
American Physical Society. Each society 
held a short session for the transaction of 
routine business, but all of the meetings 
for the reading of papers were joint ses- 
sions of the two organizations. 

The presiding officers were Professor 
Dayton C. Miller, of the Case School of 
Applied Science, vice-president and chair- 
man of Section B, and Professor Edward 
L. Nichols, president of the American 
Physical Society. Other officers of Sec- 
tion B present at the meeting were the re- 
tiring vice-president, Wallace C. Sabine; 
the secretary, Alfred D. Cole; member of 
the council, Henry Crew; member of the 
general committee, H. S. Carhart; members 
of the sectional committee, W. C. Sabine, 
D. C. Miller, A. D. Coie, F. E. Nipher, E. 
L. Nichols and A. P. Carman (elected at 
this meeting to serve for five years). 

For the next annual meeting, to be held 
at Baltimore in the convocation week of 
1908-9, and for the summer meeting to be 
held at Hanover, N. H., during the week 
beginning June 29, 1907, the officers elected 
are: 

Vice-president and Chairman of Section B— 


Karl E. Guthe. 
Retiring Vice-president—Dayton C. Miller. 


fat 8 ye sek nc he 


‘: 5 : 3 eee 
ee lee 
sy 


Pe Aine Pe 


2 
\ 
| 
oe 
ey 
{ 
rere 
cor 
N 
; 
; 
+ 
4 
at 
x 
* 
“— 


Se °, ime ; - 
SE: 


~S 


, ae 


pine 
‘* 


Lad, «Tm 


{ i 
Myo oLe 











562 


Members of the Sectional Committee—D. C. 
Miller, K. E. Guthe, A. D. Cole, F. E. Nipher, 
E. L. Nichols, A. Trowbridge, E. B. Rosa, A. P. 
Carman. 

In the afternoon of December 31, the 
retiring vice-president, Professor Wallace 
C. Sabine, delivered a very interesting ad- 
dress on ‘‘The Origin of the Musical 
Seale.’’ This was followed by an instruct- 
ive and entertaining account of ‘‘ Physical 
Research at a Mountain Observatory,’’ by 
Professor Geo. E. Hale, of Mt. Wilson, 
California. Joint meetings of the two 
societies were held on Monday, Tuesday, 
Wednesday and Thursday. The attend- 
was uniformly large and fully 
one hundred and fifty were present 
to hear the vice-presidential address. 
Fifty-two papers were presented covering 
a wide variety of topics, and many of 
them of very great interest. There was 
a hotel headquarters for physicists, a 
feature which added much to the pleasure 
and profit of the meeting. 

The abstracts and titles of the papers 
presented at the joint-sessions of the two 
societies are given below. 


ance 


The Discharge of Electricity from Pointed 
Conductors: JOHN ZELENY, University 
of Minnesota. 

The way in which the discharge of elec- 
tricity from steel sewing needles and from 
12° cones, depends upon the sharpness or 
diameter of the points, has been studied. 
The potential required to start the positive 
discharge from these points can in each 
ease be represented by a formula involv- 
ing the diameter of the point. The rela- 
tion between the potential of a point and 
the current flowing from it can be repre- 
sented in each ease by a formula involving 
the diameter of the point and the potential 
required to start a current. During the 
positive discharge from steel points masses 
of iron oxide form on the tips of the 
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points. This also occurs to a much smaller 
extent during the negative discharge. The 
current, flowing to a spherical surface from 
a point placed at its center of curvature, 
distributes itself quite uniformly over the 
whole surface of the hemisphere opposite. 
With diminution of pressure the discharge 
between a point and a plane takes place 
at gradually lower and lower potentials, 
and the current increases more and more 
rapidly with change of voltage. Below a 
pressure of one centimeter the potential 
required for the discharge drops rapidly to 
about 400 volts as the pressure is reduced 
to a few hundredths of a centimeter, and 
then at about a hundredth of a centimeter 
it begins to inerease again rapidly. 


Notes on Spark Potentials: R. F. Earwarr, 

Ohio State University. 

Point and Plane.—Measurements were 
made on the P.D. required to cause a dis- 
charge between a needle point and a plane 
surface, for very small distances. 

Potentials were secured from a bank of 
storage cells. Distances were measured by 
means of an interferometer. 

Curves are shown representing the rela- 
tion between distance and potential. One 
family of curves represents discharge from 
a positive point for pressures of 75 em., 37 
em. and 25 em. In a similar manner re- 
sults obtained for point negative are shown. 

The least potential required for ioniza- 
tion of air under these conditions is 338 
volts, a value somewhat less than has been 
previously determined for plane electrodes. 

Potentials less than 338 volts can pro- 
duce a discharge, but of a different char- 
acter. Such discharge is probably pro- 
duced by the projection of corpuscles or 
metal atoms. The polarity of the point 
does not influence the discharge for the 
abnormally small distances. For greater 
distances discharge occurs more readily 
from a negative than for a positive point. 
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Discharge between Metal Electrodes for 
Potentials Less than Ionizing Potentials.— 
Hobbs has shown that discharge produced 
by potentials less than an ionizing potential 
depends on the character of the metal elec- 
trode. Such discharge can be secured 
through greater distances if Al electrodes 
are used than if Pt were employed. 

Using electrodes of Pt, Al and Ag, in the 
various permutations and plotting P.D. 
and distance, I have found that discharge 
is not determined by the character of the 
negative electrode, but rather by the elec- 
trode having the lower potential gradient, 
irrespective of its polarity. 

This indieates that the discharge under 
these conditions is not carried entirely by 
negative corpuscles. 


The Influence of Humidity upon the Elec- 
trical Discharge from Points in At: 
JOHN ZELENY, University of Minnesota. 
A study has been made of the discharge 

from a point in air of various degrees of 
humidity. A complete potential-current 
curve was attained for each case, and from 
the results curves were drawn showing how 
the potential required to produce a given 
current varies with the humidity of the 
air. The potential required to start the 
positive discharge was found to diminish 
slightly (about 3 per cent.) as the humidity 
increased from 0 to 100 per cent. The 
potential required to produce a positive 
current (25 & 10-7 amp. to 100 « 10-*) in- 
creased about 6 per cent. for the same 
change in humidity. The potential re- 
quired to produce a negative current also 
increased with the humidity of the air, the 
total increase being about 16 per cent. for 
the whole range. 


Radioactivity of a Smoke-laden Atmos- 
phere: S. J. ALLEN, University of Cin- 
cinnati. 

This paper gives an account of a series 
of observations on the rate of decay of the 
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radioactivity of the air at Cincinnati, dur- 
ing the last eight months. The atmosphere 
at Cincinnati is very smoky and it was 
therefore thought interesting to observe 
what effect the smoke particles might have 
on the rate of decay. 

An endless copper wire running over two 
insulated wooden pulleys was suspended 
about 20 feet from the ground, and couid 
be charged to a high potential by means 
of a large static machine. The length be- 
tween the pulleys was about 180 feet, thus 
giving 360 feet of wire for the activity to 
be deposited on. 

The active substance deposited on this 
wire was removed and tested for its activity 
in the usual manner. In some of the ob- 
servations the rate of leak method was used 
and in others the activity was measured 
by means of the new null reading instru- 
ment devised by the author and described 
in an accompanying paper. 

The active substance was collected on the 
wire under three different conditions: 
(1) The wire was charged negative, (2) 
the wire was charged positive, (3) the 
wire was uncharged. 

About fifty decay curves in all were ob- 
tained. 

The main facts brought out in this in- 
vestigation may be summarized as follows: 

1. When the wire was charged negatively 
a very large amount of activity could be 
obtained. When charged positively only a 
small amount. When uncharged the 
amount obtained was quite considerable. 

2. The decay curves obtained differed 
widely, the period of decay (time taken to 
fal' to half value) varying from 30 to 80 
minutes. 

3. Only two simple exponential curves 
eould be obtained which extended over any 
appreciable length of time. One gave a 
period of about 38 minutes and the other 
a period of 30 minutes. About one third 
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of the curves were approximately ex- 
ponential and had a period from 36 to 40 
minutes. There thus seems to be a period 
of decay of about 38 minutes. 

4. At least eight or ten of the curves 
showed a slow rate of leak remaining for 
many hours. In two or three cases this 
rate of decay was identified with that of 
thorium excited, having a period of decay 
of about 11 hours. 

One may, I think, conclude from these 
results that there is a simple exponential 
decay with a period of 28 minutes, another 
one of 38 minutes, and some evidence of a 
much slower rate of decay with a period of 
over 50 minutes. If the period is over 60 
minutes one can be certain that thorium 
excited is present. The period of 28 min- 
utes agrees with that of radium. The re- 
sults of this paper then show that in 
general the decay curves of the radio- 
activity of the atmosphere will be irregular 
and made up of several rates of leak due 
to radium-excited activity and in many 
eases also to thorium excited. The effect 
of smoke particles is undoubtedly the same 
as that of snow and rain, as observed by 
other experiments, though the rate of 
decay is in general different. 


On the Charge carried by the Negative Ion 
of an Ionized Gas: R. A. MILLIKAN and 
L. BegeMANn, University of Chicago. 

The paper is a discussion of the sources 
of error in preceding determinations of e, 
and a description of attempts to eliminate 
some of these sources of error. In its 
essentials the method employed was that 
used by H. A. Wilson. The source of ioni- 
zation was radium. The potential differ- 
ence established between plates 5 mm. apart 
in the cloud chamber ranged from 1,600 
to 3,000 volts. The expansion was of such 
value as to cause the fall in pressure to be 
between 22 and 24 em. of mercury, its 
initial value being about 75em. The cloud 
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was timed as it fell between the cross 
hairs of a short focus micrometer telescope, 
so set that the distance between these cross 
hairs corresponded to an actual fall of 2 
mm. The degree of accuracy with which 
results could be duplicated was shown from 
a typical set of observations. 

The results of ten different sets of ob- 
servations made with fields of the indicated 
strengths were as follows: 


Field Strength 


1,600 volts 10.67 E.S. 3.81 x 10°” 
2,100 “ 1400 * 3.89 . 
2400 “ 16.00 “ 4.10 se 
2.950 “ 19.67 * 4.25 5 
16068 6*llUMe CO 4.34 - 
1600 “ 1067 “* 3.66 = 
Sie - Mae * 4.10 ws 
2,250 “ 15.00 “ 3.94 sas 
2350 “ 16567 “* 4.37 ° 
2,750 “ 18.30 “ = 
PS whore 665005 6430 4.03 < 10°” 


Distribution of Ionizing Energy about 
X-Ray Tubes: Wu. R. Ham, University 
of Chicago. 

The distribution of ionizing energy about 
X-ray tubes was examined by an electro- 
scope method in order to determine whether 
the uniformity in distribution obtained by 
previous observers by photographie and 
fluoroscopic methods would be found to 
hold. 

Working at one and one half meters dis- 
tance from the center of the tube there was 
found to be a wide variation in ionizing 
energy in certain planes. Thus: 

1. In the plane determined by the axis 
of the cathode and the normal to the iarget 
there are large variations, the energy along 
the normal being about one half as great 
at a point 60° from the normal, where it 
is &@ maximum. 

2. In the plane at right angles to the 
preceding plane and containing the normal 
to the target there are also variations as 
shown by a large number of curves. 
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Velocity of the Negative Ions produced 
by the Ultraviolet Rays. Atos F. 
KovArix, University of Minnesota. 
Rutherford, adopting the alternation of 

the field method, found the velocity of the 
negative ion produced in air at atmospheric 
pressure by the ultra-violet rays to be 1.41 
em. per sec. for a potential gradient of 1 
volt per em. Lenard, adopting Zeleny’s 
method of driving a current of air against 
the motion of the ions found the velocity 
to be 3.13 em. per sec. In the present ex- 
periments the former method was used, 
making the alternations of the potential of 
the field by means of a sechommeter. With 
rates of alternations differing by more 
than 100 per cent. the values of the velocity 
of the negative ion in air at atmospheric 
pressure were found concordant within 
limits of experimental error and the aver- 
age of the values obtained is 2.05 em. per 
see. for a potential gradient of 1 volt per 
em. Reducing the pressure from 76 cm. 
to less than 2 mm., the velocities were 
measured. The products of the velocities 
by the ratio of their corresponding pres- 
sures to 76 gives uniform values whose 
average is 2.09 em. per second. The 
velocity in moist air at atmospheric pres- 
sure is found 10 to 15 per cent. less than in 
dry air. Experiments will be carried on 
with different gases, pressures, and also 
temperatures. 


Absorption Spectra of Réntgen Rays, 
measured by a Radiomicrometer: J. M. 
Apams, Harvard University. 

It has previously been shown photo- 
graphically that the Réntgen rays from an 
ordinary focus tube are heterogeneous, that 
metals show selective absorption toward the 
different kinds of rays, and that this 
selective absorption follows different laws 
with the various metals. The spectrum 
used in the present paper was obtained by 
the same method that was used in making 
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the photographs above mentioned, and nar- 
row slits taken from different parts of the 
spectrum were examined by the radio- 
micrometer. It was usually found that the 
beam proceeding from any one of these 
slits consisted chiefly of rays of one kind, 
upon which was superposed a small quan- 
tity of rays of other kinds. The latter 
rays were easily removed from the beam 
by transmission through a metallic sheet of 
proper thickness, and the beam thus puri- 
fied satisfied a test for homogeneity, in that 
its quality, judged by its penetrating power 
for various substances, was not changed by 
further transmission through metallic 
sheets. A beam of rays direct from an 
ordinary focus tube, on the contrary, shows 
a decided change of quality after each 
transmission. 

Absorption spectra for metallic sheets of 
different materials and thicknesses were 
obtained by placing the radiomicrometer 
in various regions of the spectrum, and 
plotting its deflections, reduced by the in- 
terposition of the metallic sheet, as ordi- 
nates against the distance from one end of 
the spectrum as abscisse. The resulting 
curves in some cases were practically 
straight lines, indicating by their slope that 
the rays produced by the swiftest cathode 
particles had the greatest penetrating 
power; while in other cases there were well- 
marked maxima and minima of absorption 
in going along the spectrum. 


A Mechanical Effect accompanying Mag- 
netization: O. W. RicHARDSON, Prince- 
ton University. 

On the view that the magnetic proper- 
ties of bodies are due to the motion of 
electrons in closed orbits, magnetization is 
accompanied by the acquirement by the re- 
volving electrons of a resultant moment of 
momentum about the direction of magneti- 
zation. The magnitude of this moment of 
momentum is calculated, and it is shown 
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that in the general case the moment of 
momentum per unit volume is proportional 
to the intensity of magnetization. In the 
ease where all the revolving electrons are 
of the same sign, the coefficient of propor- 
tionality reduces to 2m/e where m is the 
mass and e the charge of an electron. [f, 
as is generally assumed, the revolving elec- 
trons in all real bodies are alike as to mass 
and charge, this coefficient should be the 
same for all substances. Experiments are 
being made at Princeton University to de- 
tect the existence of this moment of mo- 
mentum, which should give rise to effects 
within the reach of experimental measure- 
ment. 


Ionization of Gases at High Pressures: 
Henry A. Errxson, University of Min- 
nesota. 

This paper gives the results of an experi- 
mental investigation of the ionization pro- 
duced in gases at high pressures by the y 
rays of radium. 

The results show that the current ob- 
tained with a constant difference of poten- 
tial between the electrodes becomes a maxi- 
mum at a certain pressure and that a 
further increase in the pressure causes a 
decrease in the current. 

The position of the maximum point de- 
pends upon the difference of potential. 
When the potential difference is 18 volts 
between concentric cylindrical electrodes 
separated by about 6 mm., the maximum is 
at a pressure of 70 atmospheres, and the 
current at 400 atmospheres is 60 per cent. 
of the maximum. With a difference of 
potential of 1,000 volts the maximum is 
at 150 atmospheres, the current at 400 
atmospheres being about 78 per cent. of 
the maximum. 

The results also show that some of the 
ions remain uncombined for some time 


after the rays have been discontinued. At 
the end of an interval of 20 seconds the 
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number of ions obtained from air at 200 
atmospheres, with a difference of potential 
of 1,000 volts, is about 8 per cent. of the 
number obtained at the end of an interval 
of 0.1 second, and at 400 atmospheres the 
number is about 13 per cent. for the same 
intervals. 

The current-pressure curves for carbon 
dioxide are similar to those for air, up to 
the pressure at which the gas liquefies. 


The Variation of Apparent Capacity of a 
Condenser with the Time of Discharge 
and the Variation of Capacity with Fre- 
quency in Alternating Current Measure- 
ments: Bruce V. Hix, Chicago. 

It has been shown that the capacity of 
a condenser, as measured by the ballistic 
method, varies greatly with the time dur- 
ing which the condenser is connected with 
the galvanometer. The present study was 
designed to investigate this further and 
also to learn the behavior of capacities 
used in ordinary telephone circuits. 

For measuring short time intervals a 
falling weight, operating make-and-break 
keys was used. Intervals as short as 
1/6,000 of a second could thus be read. 
Discharge times varied from .0001 second 
to 11 seconds. A D’Arsonval ballistic 
gcalvanometer was used. With a mica con- 
denser the apparent capacity was found 
independent of the time of discharge, but 
in four paper condensers the absorption 
was considerable. 

A small inductor generator was used in 
testing the dependence of capacity upon 
frequency. The mica condenser fell 1 per 
cent. in capacity as the frequency varied 
from 60 ecyeles to 3,000. A paper con- 
denser fell 2.5 per cent., which is too small 
to be taken account of in practical tele- 
phone work. 


An Examination of Certain Alternating 
Current Circuits including those Con- 
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taining Distributed Capacity: CaRL 

Kins.ey, University of Chicago. 

In alternating current circuits, particu- 
larly those approaching the condition of 
resonance, the self-induction, capacity and 
resistance as used are frequently far from 
correct. 

(1) The self-induction must include that 
of the source. If a small transformer is 
used its self-induction may be a consider- 
able part of that of the cireuit. (2) The 
capacity must be measured with the same 
conditions under which it is employed in 
the circuit. (3) The resistance of the cir- 
euit is both the ohmic resistance and 
the apparent resistance introduced by 
hysteresis. The importance of each cor- 
rection was discussed and illustrated. 

The use of periodic and aperiodic current 
variations over artificial lines was studied 
by means of the Braun tube. The condi- 
tions which must be satisfied in working 
over long lines were discussed. The paper 
was illustrated with diagrams and lantern 
slides. 


The Capacity of Paper Condensers and 
Telephone Cables: ANTHONY ZELENY 
and A. P. ANpREws, University of Min- 
nesota. 

The free-charge capacities of various 
paper condensers and a telephone cable 
were compared with their capacities as ob- 
tained by the ordinary method where the 
galvanometer remains connected during the 
whole period of its throw (A. Zeleny, 
Physical Review, 1906, Vol. 22, p. 65). 

The accuracy with which the free charge 
can be determined is shown by discharge 
curves which give the relation between the 
quantity and the time of discharge. In 
most cases, the free charge determinations 
can be made to within one tenth of one 
per cent., and the capacities as obtained 
by the ordinary method are shown to be 
from 2 to 300 per cent. greater than the 
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free charge capacities, the amount of differ- 
ence depending on the condenser. 

Errors are shown to exist in the present 
methods of determining the specific capaci- 
ties of dielectrics and in the resistance of 
dielectrics as obtained by the loss-of-charge 
method. 


A Hydrogen Peroxide Cell: H. T. Barnes 
and G. W. SHEARER, McGill University. 
(Read by title.) 

Two papers have been presented before 
the American Electrochemical Society by 
one of the authors in conjunction with H. 
M. Tory and G. H. Cole, where the results: 
of experiments on the effect of dissolved 
gases in water on metal surfaces have been 
given. In the second paper a cell was de- 
scribed which consisted of electrodes of 
aluminum and magnesium in a solution 
of aluminum sulphate, to which some 
hydrogen peroxide was added. Aluminum 
metal behaves in a peculiar manner in 
contact with dissolved air, or oxygen, and 
becomes ‘electronegative to a similar alumi- 
num electrode in water free from dissolved 
air. Magnesium does not show this effect: 
hence a cell with the two metals for elec- 
trodes has a comparatively large E.M.F. 
developed between them when dissolved air 
or oxygen is introduced. The effect is con- 
siderably increased by adding hydrogen 
peroxide. Acting on the suggestion of 
Professor Bancroft, tests were applied to 
the water in which clean aluminum had 
stood for a few hours, and a measurable 
quantity of hydrogen peroxide was de- 
tected. This was developed from the ac- 
tion of the dissolved oxygen on the alumi- 
num, probably according to the following 
reaction, also suggested by Bancroft: 


2Al + 6H,O + 60 = Al, (OH), + 3H,0,. 


The amount of yield of the peroxide was 
considerably increased in several ways. 
Without dissolved air no trace of peroxide 
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was observed. The generation of the 
hydrogen peroxide completely explains the 
abnormally high E.M.F. developed between 
two metals so close together in the electro- 
chemical series. 


The Heat of Dilution of Aqueous Salt Solu- 
tions: F. L. BisHop. 

At the meeting of the American Physical 
Society held in Chicago in 1906 the author 
read a paper describing a new form of 
calorimeter for certain thermochemical 
measurements and gave some preliminary 
results on the heat of dilution. The ap- 
paratus has since been perfected, tested 
and determinations made of the heat of 
dilution of sodium, barium, and potassium 
nitrates and potassium chloride when dis- 
solved in water. 

These results show that the heat of dilu- 
tion is a linear function of the concentra- 
tion when the concentration is expressed in 
weight normal solutions. If we represent 
by U the heat in calories per gram-molec- 
ular weight of the substance and by C the 
concentration, then dU/dC is a constant 
within the limits of concentration used. 
|} ==I/v where v represents the 
volume of water in which one mol of the 
contained, we have _ that 
dU/dv = a/v* where a is some constant. 
This shows that as the concentration ap- 
proaches zero the heat effect caused by the 
addition of a definite amount of solvent dv 
to the solution approaches zero. These 
results would seem to show that there is 
a similarity between the heat of dilution of 
a solution and the Joule-Thomson effect 
in gases for which, as is well known, the 
same expression holds true. They also 
indicate that the osmotic pressure P, like 
the gas pressure in van der Waals’s equa- 
tion, must be corrected by a term a/v? 
representing the attraction of the mole- 
cules. 


Now since 


substance is 
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Determination of the Fusion Points of 
Sodium Nitrate and Potassium Nitrate: 
F.Loyp R. Watson, University of Illinois, 
The object of the investigation is to de- 

termine a series of definite melting points 
of salts from 300° to 1,400° centigrade 
that will be helpful in the calibration 
of thermo-elements and resistance ther- 
mometers, 

The determination of the fusion points 
of the nitrates of sodium and potassium 
has developed a method that is sensitive, 
and has opened the way for the more dif- 
ficult problem of determining fusion points 
of salts that melt at higher temperatures. 

The salts were melted in a hard glass 
tube which was surrounded first by a small 
air space, then by a hot bath of mixed 
salts. The heating was effected by gas 
flame and electric current. Temperatures 
were found by means of a copper constan- 
tan thermo-element; the E.M.F. of the 
latter being determined by a potentiometer. 
Readings of E.M.F. were taken to micro- 
volts by having the bridge wire of the 
potentiometer ten meters long, and by 
arranging the bridge resistance to be only 
a small part of that of the potentiometer 
circuit. <A certificated cadmium cell was 
used as a standard E.M.F. The thermo- 
element was calibrated for ice, steam and 
boiling sulphur points. 

Results of a number of preliminary ob- 
servations give the temperature of fusion 
of sodium nitrate as 302° centigrade, and 
of potassium nitrate as 331°. Apparatus 
is now being constructed that will allow 
these results to be verified with a platinum 
platinum-rhodium thermo-element, and 
which will also furnish a means of deter- 
mining fusion points of salts that melt at 
higher temperatures. 


A New Apparatus for Measuring Electro- 
lytic Resistance: ARTHUR 'WHITMORE 
SmitTH, University of Michigan. 











Aprit 10, 1908] 


The principal object in the design of this 
cell is to present the concept of ‘‘molec- 
ular conductivity’’ of an electrolyte in 
such a clear and concise form that no one 
who is capable of making electrical meas- 
urements can misunderstand it. The ap- 
paratus consists of a strong glass tube pro- 
vided with a small side tube for filling. 
Both ends are ground plane and closed by 
platinum-faced electrodes, the whole being 
firmly clamped together in a _ suitable 
framework. Good insulation between the 
electrodes is provided by making a portion 
of this frame of ebonite. Crushing strains 
due to the unequal contraction of glass and 
metal are avoided by the use of heavy rub- 
ber washers, one on each side, which take 
up the extra length without much increase 
in pressure. It has been found that a 
moderate pressure is sufficient to prevent 
leakage between the ends of the glass tube 
and the metal electrodes. The apparatus 
is supported by four short legs, one at each 
corner. 

The resistance of the column of liquid 
contained in this tube is measured by the 
method of Wheatstone’s bridge, using a 
telephone and alternating current, and the 
specific conduetivity, c, or the conductivity 
of a centimeter cube of the solution from 
one face to the opposite one, is computed 
in the usual way. 

The molecular conductivity, », of the 
electrolyte is then defined as the conduct- 
ivity of a centimeter cube of the solution 
per gram molecule of salt within this cube. 
In symbols, 


u=c/m, 


where m denotes the concentration of the 
electrolyte expressed in gram molecules 
per c.e. of the solution. 


Heat of Evaporation of Water: A. W. 
SmirH, University of Michigan. 
The heat of evaporation of water is one 
of the important constants of nature. It 
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has far-reaching practical applications, es- 
pecially at high temperatures, while at low 
temperatures it enters into many problems 
of the physicist, the chemist and the 
meteorologist. Unfortunately, few deter- 
minations have been made at ordinary tem- 
peratures, and to fill this want my recent 
work was undertaken. The method em- 
ployed was to draw a stream of dry air 
through the water and determine the 
amount of water evaporated by again dry- 
ing the air and weighing the water thus 
collected. Heat to maintain a constant 
temperature was supplied by an electric 
eurrent and the results are expressed in 
terms of international joules per gram of 
water evaporated. 

Thte present pape gives the final cor- 
rected results expressed in terms of ‘‘mean 
ealories’’ as well as in joules. The true 
value of the E.M.F. of a Clark cell at 15° 
C. is probably much nearer 1.433 volts than 
the legally accepted value, 1.434 volts. It 
is further shown that for this purpose at 
least, the most probable value of J is 
4.1836 joules per mean ealorie. Using 
these factors brings my results and those 
of other investigators at both higher and 
lower temperatures into perfect agreement. 
It is, therefore, possible to give the values 
of the heat of evaporation of water for the 
entire range of temperature from 0° C. to 
100° C. with a very high degree of cer- 
tainty at the lower temperatures and 
probably not over 0.2 per cent. error at 
100° C., 

The values of the heat of evaporation 
determined by the various investigators are 
plotted on a sheet of accurately engraved 
cross-section paper, and the nearest smooth 
eurve is drawn through the points thus 
located. From this curve are then ob- 
tained values corresponding to tempera- 
ture intervals of 5° C. These values 
decrease from 596.3 calories at 0° to 538.0 
at 100°. 


+ 
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A Galvanometer Scale for the Direct Read- 
ing of Temperatures with Thermo-elec- 
tric Couples: ANTHONY ZELENY, Univer- 
sity of Minnesota. 

An accurate seale for use with thermo- 
electric couples for the direct reading of 
temperatures is obtained by making the 
magnitude of the individual seale divisions 
proportional to the first differential coeffi- 
cient, de/dt, of the equation for the par- 
ticular couple employed. 

With the proper resistance in the circuit, 
and with a galvanometer in which the 
deflections are proportional to the current, 
any number of such consecutive divisions 
represents the deflection produced when the 
temperatures of the junctions are those 
indicated by the lines at the extreme ends 
of those divisions. 

The movable seale is set, when the circuit 
is open, to indicate the temperature of 
the known temperature junction, and then 
when the circuit is closed, the reading ob- 
tained indicates the temperature of the 
other junction. 


The Use of the Bunsen Ice Calorimeter for 
Accurate Heat Measurements: H. T. 
BARNES and FRANKLIN H. Day, McGill 
University. (Read by title.) 

In applying the Bunsen ice calorimeter 
for some measurements of the heating ef- 
fects of some of the radioactive changes an 
effort was made to eliminate the uncer- 
tainty which always appears in the want 
of steadiness of the reading. It is a well- 
known fault with this type of instrument, 
that the readings are never steady, but 
have always to be corrected for a slow 
freezing or melting going on inside the in- 
strument. The creep or ‘‘gang’’ may be 
reduced in several ways: Bunsen, 1871, 
used air-free water and applied a consid- 
erable hydrostatic pressure, and still ob- 
tained a constant increase in reading 
(freezing). 
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Schuller and Wartha, 1888, used the 
same apparatus with water not air-free and 
obtained a continuous decrease in reading 
(melting). Boys, Mond, Ramsay and 
Shields found a continuous increase in 
their instrument and compensated for it 
by surrounding the bulb with an air jacket, 
thus balancing the freezing by a continuous 
melting. . 

Dieterici used a modified form of the 
Dewar flask, surrounding the calorimeter 
with a vacuum jacket and thus consider- 
ably reduced the creep. 

One of the authors, with Mr. Lucas, had 
previously made an effort to reduce the 
ereep by surrounding the calorimeter with 
freezing-point mixtures of great purity, 
such as clean, freshly fallen snow and dis- 
tilled water, but had not succeeded. It 
occurred to the authors, after trying tap 
water with and without air, and water 
from the clean blocks of melted river ice, 
all without success, that it was better to 
use distilled water, eliminate so uncertain 
a quantity as the dissolved air, and add a 
very small quantity of cane sugar to the 
water before filling the bulb of the instru- 
ment. 

After several trials with various 
strengths, we found that a solution of cane 
sugar containing .18 gram to the liter prac- 
tically did away with the creep when the 
instrument was immersed in clear, cracked 
river ice and tap water. The capillary 
tube of the instrument had a bore of 
.0006619 ¢.c. per millimeter, and the actual 
change in reading which we obtained was 
less than 5 mm. in 14 hours, and was con- 
stant for over two days. Changing the 
height of the capillary tube was found to 
have only a very small effect on the creep. 

The authors strongly recommend to those 
desiring to use the Bunsen ice calorimeter 
that the bulb be filled with a solution con- 
taining from .15 to .18 gram per liter, and 
boiled free from air. The solution is so 
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weak that the sugar added can not be de- 
tected by its taste, and the arrangement is 
the simplest way to avoid an otherwise un- 
certain and troublesome correction. 


The Resistance Temperature Coefficient 
and the Coefficient of Expansion of 
Carbon: G. W. Stewart, University of 
North Dakota. 

With the exception of the diamond and 
charcoal, carbon in its various forms con- 
duets electricity metallically. Its resist- 
anee temperature coefficient is, however, 
negative. This paper accounts for the ap- 
parent negative coefficient by assuming the 
changes in resistance to be due to the ex- 
pansion of the particles of carbon. 

Assuming this explanation to be the cor- 
rect one, experiments were performed to 
obtain the coefficient of expansion of car- 
bon. The carbon used was in the form of 
films made of commercial lampblack and a 
lacquer called ‘‘zapon L.’’ The apparent 
resistance temperature coefficient of the 
films and the effect of the expansion of the 
hard rubber base upon which the films 
were placed were measured, and the actual 
coefficient of expansion of the carbon par- 
ticles was computed. The result obtained 
shows the coefficient to be about 0.0003, 
which is from ten to thirty times that of 
the pure metals. 


The Temperature Coefficient of the Moving 
Coil Galvanometer: ANTHONY ZELENY 
and O. Hovpa, University of Minnesota. 
The temperature coefficient of a moving 

coil galvanometer having a cast-iron mag- 
net, was determined in order that the 
change in the sensibility could be calculated 
when the instrument is used at different 
temperatures. 

Since the temperature coefficient depends 
upon the magnet, the suspensions and the 
coil, and in different relations for different 
kinds of measurements, the coefficients of 
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these different parts were determined sepa- 
rately. These are combined in their proper 
relation to determine the temperature ¢o- 
efficients for current, potential and ballistic 
measurements. 


The Effect of Tension on Thermal and 
Electrical Conductivity: N’ F. Sirs, 
Olivet College. 

Two metal bars called A and B of the 
same material, each %¢ of an inch in diam- 
eter and about one meter long, are mounted 
horizontally about 10 em. apart. One end 
of each bar is held in a clutch made from 
a heavy block of copper which is heated 
and maintained at a constant temperature. 
By means of thermo-electrie couples sliding 
on the bars a point is determined on B 
which has the same temperature as a given 
point on A when the steady state is reached. 
B is then subjected to a stretching force 
while the condition of A remains un- 
changed. When the steady state is again 
reached the couple on B is shifted till it is 
again at a point where the temperature is 
the same as at the given point on A. The 
stretching force is increased, step by step, 
up to the maximum which the bar will 
withstand. It is assumed that the thermal 
conductivity is proportional to the square 
of the length to the position of the thermo- 
electric couple. At each step the electrical 
resistances of the two bars are compared by 
a modification of Kelvin’s double bridge 
method. 

Observations have been made on bars of 
several different metals and each shows an 
imerease in the thermal conductivity with 
the stretching force. The maximum in- 
erease is about 1.7 per cent. At the same 
time the electrical conductivity diminishes, 
the variation being about the same as that 
found by other experimenters. The length 
of time that the stress is applied has a 


marked effect upon the thermal conduct- 


ivity. 
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Some Cases of Excessive Damping of Tor- 
sional Vibrations: K. E. GuTue, Iowa 
State University. 

The decrease of the logarithmic decre- 
ment with the amplitude, frequently ob- 
served in torsional vibrations, is usually 
extremely small. It is considered as close- 
ly connected with the elastic after-effect. 
Wires of platinum-iridium which are prac- 
tically free from such after-effect have not 
alone a large logarithmic decrement, but 
show also a decided decrease of decrement 
as well as period with decreasing amplitude. 
This. is especially pronounced in a 40 per 
cent. platinum-iridium wire whose loga- 
rithmic decrement decreased from 0.0137 
to 0.0025, while the amplitudes decreased 
from 5.7 to 0.85 degrees. The correspond- 
ing change in the period was from 7.350 
to 7.175 seconds. The decrease in ampli- 
tude is nearly proportional to the square 
of the amplitude. With different moments 
of inertia suspended from the wire the 
values of the decrement remained the same 
for the same amplitudes. 

Similar effects, though less pronounced, 
were observed with wires containing a 
smaller percentage of iridium and in drawn 
wires of other materials. It was attempted 
to explain the phenomena by the assump- 
tion that the disappearance of the elastic 
after-effect is very rapid. 

The inerease of the logarithmic decre- 
ment upon drawing was explained by 
Beilby’s theory of the effect of mechanical 
hardening. A carbon filament was shown 
to have a large decrement; the electrolytic 
deposition of hydrogen upon palladium in- 
creased the logarithmic decrement fivefold. 
In conclusion, it was pointed dut that the 
conditions under which a wire is annealed 
by heating greatly influence its elastic 
properties. 

F. N. Coug, 
Secretary 


(To be concluded) 
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THE CARNEGIE INSTITUTION OF 
WASHINGTON * 


REFERRING to the individual reports of 
the heads of departments for a more ade- 
quate account of the year’s work on the 
numerous and diverse fields of depart- 
mental activity, the following summary 
may suffice to show the trend of current 
progress. 


DEPARTMENT OF BOTANICAL RESEARCH 


This department is engaged on a series 
of problems whose elucidation can not fail 
to be of the greatest interest and value, 
whether applied to the restricted field of 
botany or to the broader domain of biology. 
By means of observation, experiment and 
measurement it is proposed to determine, 
as nearly as may be, the conditions of de- 
velopment, growth, distribution, migration 
and variation of desert plants. Thus, in 
addition to systematic studies of the forms 
and distribution of these plants, there must 
be carried on studies of the factors of tem- 
perature, rainfall, evaporation, soil mois- 
ture and anatomical and physiological 
adaptability. The location of the desert 
laboratory in a country affording a wide 
range of plant forms, as well as a wide 
range of conditions in altitude, tempera- 
ture, soil moisture and soil composition, 
presents unequaled opportunities for such 
studies. 

Along with these lines of work, the 
anatomical, physical and physiological re- 
searches of the department staff have al- 
ready resulted in noteworthy contributions 
to biological science. Among these, refer- 
ence may be made especially to publication 
No. 81, in which Director MacDougal gives 
an account of the production of a new 
species of plant by an application of chem- 
ical fluids to the parent plant seeds during 
the period of germination. This remark- 
able achievement must be regarded as one 


‘From the annual report of the president for 
1907. 
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of the noteworthy advances in modern biol- 
ogy. Mention may be made here also of 
the important contribution of Professor 
Lloyd, formerly an associate of the depart- 
ment, on the ‘‘Physiology of Stomata,’’ 
now in press as publication No. 82 of the 
institution. Searcely less important and 
promising in their ultimate applications 
are the descriptive studies of the desert 
flora of Professor Spalding, the investiga- 
tions of the physies of plant life by Dr. 
Livingston, and the histological researches 
on hybrids by Dr. Cannon. In the last- 
named work Dr. Cannon has derived valu- 
able assistance from Mr. Burbank, whose 
unrivaled production of hybrid plants fur- 
nishes ample and varied material for the 
histologist as well as for the horticulturist. 


DEPARTMENT OF ECONOMICS AND SOCIOLOGY 


As may be inferred from its name, this 
department includes a wide range of work 
and requires a correspondingly large corps 
of collaborators. During the past year 185 
individuals have participated in its work. 
Its investigations are under the following 
titles: Population and. Immigration; Agri- 
culture and Forestry; Mining; Manufac- 
tures; Transportation; Domestic and For- 
eign Commerce; Money and Banking; The 
Labor Movement; Industrial Organization ; 
Social Legislation; Federal and State Fi- 
nance, including Taxation; The Negro in 
Slavery and in Freedom. 

The names of the experts in charge of 
these divisions and the abstracts of progress 
given in the report of the director afford 
a sufficient guaranty of an abundant har- 
vest from these varied fields of research. 
Many preliminary results have already 
been published and many more are forth- 
coming. 

One of the first necessities which con- 
fronted this department was that of a sys- 
tematie search for early as well as recent 
economic material in the official documents 
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of the several states of the United States. 
To meet this need the preparation of a 
classified index of economic material in the 
state documents has been undertaken for 
the department by Miss Adelaide Hasse, 
of the New York Public Library. Three 
volumes of this important work, namely, 
those for the states of Maine, New Hamp- 
shire and Vermont, have been issued by 
the institution during the past year, and 
volumes for New York and Rhode Island 
are now in press. 


DEPARTMENT OF EXPERIMENTAL EVOLUTION 


The work of this department is pro- 
gressing favorably along lines explained in 
preceding reports, the principal problems 
under investigation being those of heredity 
in plants and animals. Old as these prob- 
lems are, it is only recently that their study 
has risen to the level of the older physical 
sciences in which measurement and calcu- 
lation are so advantageously applied. It is 
now clear, however, that these powerful 
adjuncts of research may be applied with 
equal advantage in biological investiga- 
tions. Thus the more important work of 
our Departments of Experimental Evolu- 
tion, Botanical Research and Marine Biol- 
ogy serves to mark the advance of biolog- 
ical science from the qualitative to the 
quantitative stage. 

One of the most interesting and gratify- 
ing results flowing from the larger projects 
undertaken by the institution is the stim- 
ulus they are producing amongst individual 
investigators at home and abroad. This is 
especially the case with the Department of 
Experimental Evolution, whose location 
close to the main routes of travel makes 
inspection of its work somewhat more easy 
than in the case of other departments. The 
reciprocal advantages arising from visits 
to our departments of experts in similar 
lines of work are of the highest significance. 
Indeed, it appears not improbable that the 
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indirect results arising from such confer- 
ences may prove to be in the aggregate of 
as great value in the advancement of knowl- 
edge as the direct results of departmental 
investigations. 


THE GEOPHYSICAL LABORATORY 


The completion and oceupancy of the 
Geophysical Laboratory mark a noteworthy 
advance in the progress of the novel and 
difficult experimental work carried on in 
this department of research. This work 
was started in a tentative way by Dr. Day, 
now director of the laboratory, while he 
was a member of the staff of the U. S. 
Geological Survey. The results of his pre- 
liminary investigations and the limited 
quarters available in the survey building 
rendered the construction of a special labo- 
ratory essential to adequate development 
and prosecution of the work. Accordingly, 
as explained more fully in my last report, 
provision was made by the board of trus- 
tees at their meeting in December, 1905, 
for the purchase of a site and for the con- 
struction and equipment of such a labora- 
tory. In compliance with the contract 
made in July, 1906, the laboratory was 
completed and ready for occupancy within 
a year, so that the director and his staff 
were in possession of their new quarters 
early in July of this year. At the present 
writing the equipment of the laboratory is 
also nearly secured and installed. 

Attention is invited especially to a de- 
scription, with appropriate illustrations, of 
this laboratory, to be found in the report 
of Dr. Day on pages 85-96 of this volume. 
It may suffice here, therefore, to remark 
that the building is in many respects no 
less novel than the work for which it is 
designed. Substantially, though econom- 
ically, built, nearly fire-proof, admirably 
situated as regards isolation, elevation, 
light and ventilation, it is worthy of in- 
spection by those interested in physical 
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laboratories in general as well as by those 
interested in the special work to which this 
one is devoted. 

Naturally the time and energies of the 
staff of the laboratory have been absorbed 
largely by the duties of construction, trans- 
fer and installation of equipment and by 
the attendant preparatory work. Several 
publications from members of the labora- 
tory staff have been issued, however, as 
explained in the director’s report and as 
recorded on pages 46—54. 


DEPARTMENT OF HISTORICAL RESEARCH 


With many departments devoted to as 
many different fields of research there must 
be of necessity a corresponding diversity 
of aims, methods and results. It is im- 
possible, therefore, to measure adequately 
departmental activities by any common 
standard. This diversity and this lack of 
common terms of comparison are forcibly 
suggested in passing abruptly from the 
physical to the historical sciences. But the 
work which the Department of Historical 
Research has entered upon is not so re- 
motely allied to the physical sciences as 
might at first appear. It is, for example, 
in one respect, strikingly similar to the 
work of the Department of Meridian As- 
trometry; for while the latter has for one 
of its main objects the construction of a 
catalogue of the positions of the stars for 
the use of astronomers and navigators, the 
former has for one of its main objects the 
construction of a comprehensive series of 
catalogues of historical documents for the 
use of historians and investigators in Amer- 
ican history. 

In addition to the line of work just 
named, the department serves also as a sort 
of American clearing-house for the dis- 
semination of historical data and for the 
promotion of historical research. Thus the 
guides in preparation to materials of Amer- 
ican history found in the archives of Can- 
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ada, Cuba, Mexico, Spain, England and 
other foreign countries, as well as in the 
United States, seem destined to prove of 
great aid to a wide circle of contemporary 
and future investigators in this field of 
history. A guide to materials in Cuban 
archives, by Mr. Luis M. Pérez, has been 
published during the year; a similar guide 
to materials in Spanish archives, by Pro- 
fessor W. R. Shepherd, is now in press; 
while others are in a forward state of 
preparation. A revised and much enlarged 
edition of the ‘‘Guide to the Archives of 
the Government of the United States at 
Washington’’ is also now in type, and will 
soon be issued. 

For an outline of prospective as well as 
current work under this department, atten- 
tion may be ealled to the full report of 
Director Jameson, to be found on pages 
97-105. 


HORTICULTURAL WORK OF MR. LUTHER 
BURBANK 


The experiments and investigations of 
Mr. Burbank and the work of preparing 
a scientific aceount of his methods and 
achievements are progressing as favor- 
ably as the available division of time 
and labor will permit. Being necessarily 
and properly very busy with his own 
affairs and overburdened by importunities 
of the public, the amount of time avail- 
able for conferences concerning the origin 
and the history of his productions is lim- 
ited. 

Dr. Shull, of the staff of the Department 
of Experimental Evolution, who is collect- 
ing the data for the account just referred 
to, has been at Santa Rosa for two series 
of conferences during the year, and plans 
to spend a portion of each year there until 
this work is completed. Dr. Cannon, of the 
Department of Botanical Research, has also 
spent a portion of the year at Santa Rosa, 
studying especially the physiology of some 
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of the numerous hybrids developed by Mr. 
Burbank. 

One of the most important results which 
may be expected to arise from Mr. Bur- 
bank’s work and from the interest in it 
taken by the institution is a general stim- 
ulus to scientific horticulture. That con- 
temporary society is ready to appreciate 
and utilize such a stimulus is a noteworthy 
sign of the times. Thus, many individual 
and governmental enterprises are giving 
attention to the economic advantages to be 
gained from rationally conducted experi- 
ments in this field, while biologists in in- 
creasing numbers are devoting their studies 
to the more recondite laws which govern 
plant, fruit and flower developments. 


DEPARTMENT OF MARINE BIOLOGY 


As explained more fully in my preceding 
report, the unique conditions under which 
this department must carry on its work 
have led to a similarly unique development, 
the more essential features of which are the 
absence of a permanent scientific staff and 
the closing of the laboratory at Dry Tor- 
tugas during the autumnal and winter 
seasons of the year. But these features do 
not diminish the efficiency or limit the ex- 
tent of the work peculiar to the depart- 
ment, since the pelagic life of the region 
can only be investigated advantageously 
during the spring and summer seasons. 

During the-past season, as hitherto, the 
department has extended its laboratory and 
collecting facilities to specialists in zoolog- 
ical research, eleven such guests having 
availed themselves of the opportunities af- 
forded at Dry Tortugas and in the adjacent 
regions accessible by means of the vessels 
of the department. Signal aid is thus ren- 
dered to investigators in localities whose 
exploration is often attended by dangers as 
well as by difficulties. 

Publication No. 47, on ‘‘Rhythmieal Pul- 
sation in Seyphomeduse,’’ by Director 
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Mayer, has been issued during the year, 
and he has submitted for publication a 
comprehensive monograph on the meduse 
of the world. Manuscript for two volumes 
of researches by associates of the depart- 
ment is also now ready for the press. 


DEPARTMENT OF MERIDIAN ASTROMETRY 


The work of this department during the 
year was mainly devoted to preparations 
for its larger enterprise of a comprehensive 
catalogue giving accurate positions of all 
stars from the brightest to the seventh mag- 
nitude, inclusive. Amongst these prepara- 
tions is a preliminary catalogue, embracing 
the precise positions for upwards of 6,000 
stars, which has been brought to substantial 
completion during the year. This will not 
only be of great service to the department, 
but it will be of signal aid also to astro- 
nomical science in general. 

Preparations for the establishment of a 
temporary observatory in the southern 
hemisphere are likewise approaching com- 
pletion. An exhaustive study of the 
meridian instrument to be used at this ob- 
servatory has been made, so that its con- 
stants and peculiarities may be well known 
before observations with it are begun. 

The exquisite and penetrating precision 
of modern stellar research is not alone in- 
teresting and useful by reason of its appli- 
cations to geography, geodesy and naviga- 
tion. It is illuminating also many recon- 
dite questions concerning the constellations, 
the motions, the masses and the relative 
distances asunder of the universe of stars. 
Some of the possible investigations to which 
these questions may give rise are referred 
to in the report of Professor Boss, director 
of the department. 


THE NUTRITION LABORATORY 


In conformity with provision made by 
the board of trustees at their last meeting 
for the establishment of a laboratory to be 
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devoted especially to an extension of the 
physical and chemical investigations in nu- 
trition carried on hitherto under the diree- 
tion of Professors Atwater and Benedict, 
steps were taken early in the year to select 
a suitable site and to prepare tentative 
plans for the building. Since experiments 
on men in an abnormal as well as in a 
normal condition of nutrition are contem- 
plated, one of the first requirements of a 
site was proximity to hospitals whence 
pathological eases may be _ furnished. 
Among other requirements, those of mod- 
erate cost of land and the availability of 
water, gas and electric current had to be 
considered ; while favorable climatic condi- 
tions and convenience and cost of living 
for the laboratory staff were important 
desiderata. After preliminary considera- 
tion of this project by the executive com- 
mittee, the matter was referred to its sub- 
committee on nutrition, and the latter 
committee in turn requested the president 
and Professor Benedict to examine and to 
report upon the relative advantages of 
various available sites in the cities of Bos- 
ton, New York, Philadelphia and Balti- 
more. A week’s time was devoted to this 
task, and, after further consideration by 
the subcommittee, it was decided to locate 
the proposed laboratory in the city of 
Boston, on Vila Street, near the power 
house of the Harvard Medical School. 

The site selected was purchased from the 
corporation of ‘‘The President and Fel- 
lows of Harvard College’’ on March 13, 
1907. The area of this site is 14,312 square 
feet, and the price paid is $10,466.70. 

On the date just mentioned Messrs. 
Shepley, Rutan and Coolidge, architects, 
of Boston, were engaged to prepare plans 
and specifications and to superintend the 
construction. Preliminary plans were pre- 
sented by them to the executive committee 
at its meeting of April 8, 1907, and were 
approved and the president was authorized 
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to make the contracts and attend to other 
necessary details. Bids from four inde- 
pendent firms of contractors were submit- 
ted early in May, and on May 14, 1907, 
a contract was entered into with Messrs. 
Horton and Hemenway to do the work of 
construction for $68,334, and a similar 
contract was made with Messrs. Buerkel 
and Company, of Boston, to supply the 
heating and ventilating apparatus at a cost 
of $14,825. These contracts required that 
the building be completed by February 1, 
1908. The construction was begun early 
in July and the building is now rapidly 
approaching completion. 

Through the courtesy of the authorities 
of the Harvard Corporation, the laboratory 
will be able to secure heat, light, power and 
refrigeration, at the cost of production, 
from the near-by power house of the Har- 
vard Medical School. The site of the labo- 
ratory is also near to existing and contem- 
plated hospitals, and the location appears 
to be in every way extremely favorable for 
the prosecution of the arduous researches 
required to improve our knowledge of the 
physics, chemistry and pathology of nu- 
trition. 


THE SOLAR OBSERVATORY 


The work of this department is still 
largely in the preparatory stage, and is 
thus as much a work of engineering as of 
astronomy. The novelties of construction, 
equipment and program of research for the 
observatory, along with the initial difficul- 
ties presented by a mountain site, conspire 
to make the undertaking a formidable one. 
In spite of many obstacles, due chiefly to 
unprecedented precipitation during the 
past winter and to labor troubles on the 
Pacific coast, the work of construction has 
gone rapidly forward. 

The optical parts of the 60-inch reflect- 
ing telescope have been made ready for 
mounting, but owing to the labor strikes 
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at San Francisco the completion of the 
dome for the telescope may delay its erec- 
tion until the spring of 1908. 

The novel tower telescopic apparatus, 
part of which is above and part of which 
is below the ground level, has been sub- 
stantially completed. This consists essen- 
tially of a vertical telescope with a 12-inch 
objective and 60 feet focal length in com- 
bination with a Littrow grating spectro- 
graph of 30 feet focal length, thus fur- 
nishing a powerful component in the bat- 
tery of instruments for direct observations 
of the sun. 

Preparations for grinding, figuring and 
testing the 100-inch reflector, whose con- 
struction, as explained in my preceding 
report, was rendered possible by the gift 
of Mr. J. D. Hooker, have likewise gone 
forward. A fire-proof building for this 
work has been constructed and the neces- 
sary grinding-machine is nearing comple- 
tion. In the meantime it is expected that 
the Plate Glass Company of St. Gobain, 
France, will soon have the large disk for 
this reflector ready for shipment, since it 
was successfully cast on August 28 last. 
In the rough this disk will weigh about 
4.5 tons. 

Simultaneously with these varied works 
of construction, daily photoheliographic 
and spectroheliographie observations have 
been made by aid of the Snow telescope. 
Daily studies of the sun and sun-spot spec- 
tra have supplemented these observations, 
and to them have been added pyrhelio- 
metric and solar magnetic measurements, 
along with numerous laboratory investiga- 
tions bearing directly on the physical prop- 
exties of the sun. 


DEPARTMENT OF TERRESTRIAL MAGNETISM 


The year for this department has been 
one of varied activities and one specially 
fruitful in the quantity and quality of the 
results attained. The operations have em- 


+ “9 ~ ad 

~ hold — , 
7 4 | 

* 


~~ 


ae eee a 


im 
AES FA 
eo. We , AS 
ae ee SON ar 


Peo ck 


mat? 


bn ors Sino 
<b re 


eed agi 
a ae A 


Rimeeat he x7 ae 
oe tee ee” 

. : 
eee Fi 


eS 
pa 








578 


braced magnetic surveys of the North 
Pacific Ocean; surveys on land in Alaska, 
Bermuda Islands, Canada, Central Amer- 
ica, China, Mexico and South Pacific 
Islands; and office work combined with 
special observational studies at Washing- 
ton, D. C. 

The ship Galilee, used in the magnetic 
survey of the Pacific, started from San 
Diego, California, on her third cruise on 
December 22, 1906. Sailing by way of the 
Marquesas Islands, Samoan Islands and 
Yap Island, she arrived at Shanghai, May 
8, 1907. From this point she sailed east 
to Midway Islands, and thence to Sitka, 
where she arrived July 14, 1907. Leaving 
Sitka, August 10, she started on a cruise 
to the South Pacific by way of Honolulu, 
Jaluit, Marshall Islands and New Zealand ; 
returning thence by way of Callao to San 
Francisco. It is expected that she will 
complete this cruise about May 1, 1908, 
when she will be returned to her owners. 

Up to September 1, 1907, the Galilee had 
traversed nearly 50,000 miles in the Pacific 
Ocean along courses where few magnetic 
observations have been made hitherto. 
Complete measurements of magnetic dec- 
lination, dip and intensity were secured at 
intervals of 200 to 250 miles along these 
courses, as Well as at numerous points on 
islands and at prominent ports. All of the 
results of this extensive survey available in 
March of the present year were furnished 
to the U. S. Navy Department and incor- 
porated in a magnetic chart issued in May 
last by that department for the benefit of 
mariners. Important errors in previous 
charts, amounting in cases to as much as 
5° in magnetic declination along some main 
routes of transportation, were thus cor- 
rected. 

For an account of the work done at the 
numerous and widely separated land sta- 
tions during the year, reference must be 
made to the director’s report to be found 
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on pp. 154-166 of this volume. Similar 
reference must be made also for an account 
of the computations and special investiga- 
tions carried on at the office by Dr. Bauer 
and his staff. Attention is invited likewise 
to the snnual bibliography for a list of the 
departmental publications. One of the 
latter, however, is worthy of special men- 
tion and commendation here, namely, a 
quarto volume of 629 pages, giving the 
detailed results of the magnetic, tidal, 
astronomical, and meteorological observa- 
tions made by Mr. W. J. Peters while serv- 
ing as a member of the Ziegler Polar Ex- 
pedition of 1903-5. Mr. Peters has been 
in charge of the Galilee since January, 
1906, and as his duties at sea have pre- 
vented him from attending to the publica- 
tion of his work, the task of editor has 
been assumed by his colleague, Mr. John 
A. Fleming. The handsome volume issued 
under Mr. Fleming’s editorship has been 
published under the auspices of the 
National Geographic Society by the estate 
of William Ziegler. 


RESEARCHES UNDER MINOR GRANTS 


Many researches begun by aid of minor 
grants made during the past six years 
have been carried forward during the cur- 
rent year. Twenty-one volumes giving the 
results of these researches have been pub- 
lished during the year, and several more 
are in press. In addition, as may be seen 
by reference to the bibliography on pages 
46-54, many briefer or preliminary papers 
have been published in journals. 

A list of the volumes issued during the 
year will be found in the next section of 
this report. Of the works in press, atten- 
tion may be called here to a second volume 
giving the archeological and physiograph- 
ical results of explorations in Turkestan 
under the direction of Professor Raphael 
Pumpelly ; to two works on engineering, on 
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high steam pressures in locomotive service 
and on the performance of screw pro- 
pellers, by Professor W. F. M. Goss and 
Professor W. F. Durand, respectively; to 
the Vulgate Version of the Arthurian 
Romances, by Dr. H. Oskar Sommer; to a 
reproduction, with translation and annota- 
tions, of ‘‘ The Old Yellow Book,’’ the 
source of Browning’s ‘‘The Ring and the 
Book,’’ by Professor Charles W. Hodell; 
to a monograph on The Fossil Turtles of 
North America, by Dr. O. P. Hay; to a 
treatise on dynamic meteorology and hy- 
drology, by Professor V. Bjerknes and 
Mr. J. W. Sandstrém, of the University 
of Christiania; and the report of the Cali- 
fornia State Earthquake Commission. 


GRATUITOUS DISTRIBUTION OF PUBLICATIONS 


In his report for the year 1905 the 
president indicated that the distribution 
of the publications of the institution was 
likely to present some difficulties. Under 
provisional rules approved by the execu- 
tive committee in January, 1905, and pub- 
lished in the annual report for that year 
all publications of the institution except 
the ‘‘Index Medicus’’ are sent free of 
charge to a list of about three hundred 
leading libraries of the world. This list 
was compiled with great care from a much 
larger list selected by a competent libra- 
rian, with a view to include every im- 
portant library of educational and learned 
institutions of the world. Pains were 
taken also to secure as effective geograph- 
ical distribution as practicable. 

In accordance with the same rules, 
authors, in addition to receiving 25 copies 
of their works, were authorized to desig- 
nate 100 addresses to which complimentary 
copies might be sent by the institution. 
The president was also given discretionary 
authority to distribute gratis 100 copies of 
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any work. The possible maximum free 
list for any work was thus about 525 
copies. 


The standard edition of our publications _ 


approved by the executive committee at 
the same time is 1,000 copies; and copies 
not disposed of in the ways just men- 
tioned were offered for sale at a cost only 
sufficient to cover the expense of publica- 
tion and transportation to purchasers. 

While the rules referred to have been 
justified by the necessity which confronted 
the institution at the time of announcing 
some mode of distribution, many difficul- 
ties have been met in their application. 
The most serious of these arise from the 
importunities of institutions and indi- 
viduals claiming rights to the free receipt 
of all our publications or to the free receipt 
of certain of them. No amount of cour- 
teous endeavor or painstaking research into 
the relative merits of applicants for such 
favors can overcome these difficulties. The 
simple fact is that the demand for a 
gratuitous distribution of the publications 
of the institution is much larger than its 
income can bear. An attempt to meet this 
demand in a limited way by means of edi- 
tions of 5,000 to 10,000 copies of our works 
would require, at the present rate of issue 
of 25 to 30 volumes per year, a quarter to 
a half of our income. 

Some serious objections have developed 
also against the liberal terms accorded to 
authors in the distribution of compli- 
mentary copies of their works. One of 
these objections rests on the charge of 
favoritism brought against the institution 
by many who have not been thus com- 
plimented; a second rests on the complaint 
of book-dealers who, having filed orders for 
books published by the institution, find 
their clients disposed to cancel such orders 
by reason of the receipt of presentation 
copies; while a third rests on the fact that 
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complimentary copies and copies for review 
are finding their way unduly early to the 
shops of second-hand dealers. 

There appears to be but one way, alike 
equitable and effective, to check the in- 
creasing importunities of individuals and 
institutions for the free receipt of sets of 
our publications and to avoid the abuses 
which have arisen from an attempt to deal 
generously with authors in the distribution 
of complimentary copies. This way is to 
limit the omnia list to its present dimen- 
sions and to cut down the authors’ list to a 
minimum which will prevent those abuses. 
The executive committee at its meeting of 
October 23, 1907, authorized such a restric- 
tion of the omnia list and the president 
desires to recommend in the near future a 
similar restriction of the presentation lists. 


STORAGE AND SALE OF PUBLICATIONS 


As shown in the earlier parts of this 
report, the publications of the institution 
have accumulated at a rapid rate. Assum- 
ing that something like a stable state of 
affairs is now attained, it would appear 
that with an appropriation of one tenth of 
the annual income for publications an 
average of 25 volumes per year may be 
advantageously published. If these are 
issued in editions of 1,000 eopies each, 
books must be expected to accumulate at 
the rate of 10,000 to 15,000 volumes per 
year for some years, unless sales increase 
more rapidly than during the past three 
years. 

Provision must be made, therefore, for 
more adequate storage room in the near 
future. Such room is provided for by the 
plans for the proposed Administration 
Building, which it is hoped may be erected 
within two years. In the meantime use is 
being made of the available storage room 
in the attic of the Geophysical Laboratory, 
where the risk of loss from fire is much less 
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than in the present office quarters of the 
institution. 

As to the possibilities of sales of publica- 
tions, it appears plain from a study of 
existing trade conditions, as well as from 
the accumulating experience of the institu- 
tion itself, that 500 to 700 copies of each 
volume of our published works will be 
needed to meet a normal commercial de- 
mand; so that to supply the omnia list and 
the trade our standard edition of 1,000 
copies is essential. But to secure this 
normal commercial demand the institution 
must strictly limit the gratuitous distribu- 
tion of its books and let them pass on their 
merits through the legitimate channels of 
trade. Believing this method of distribu- 
tion to be the best one in the interests of 
society as well as in the interests of the 
institution, it is hereby recommended for 
early adoption. 





SCIENTIFIC BOOKS 


The World Machine. By Cart Snyper. New 
York, Longmans, Green & Co. 1907. Pp. 
xvi + 488. 

The perusal of this volume calls to mind 
the clean-cut dilemma in which a recent 
writer’ shows we are placed when we examine 
the question of man’s relation to his environ- 
ment in a way sufficiently comprehensive to 
include the problem of his consciousness and 
his knowing as well as that of the physical 
objects of which he has knowledge. Either 
knowledge itself and all mind and conscious- 
ness are in some sense a product of inorganic 
and organic evolution, or, conversely, this 
physical evolutionary process is in some way 
conditioned by that very act of knowing or 
existence of mind. Either “matter” or con- 
sciousness must be chosen as the “ end-term.” 
The former position seems to appeal most to 
the “scientists,” although it is found by the 
far-thinking among these to meet with cer- 
tain serious difficulties in its completion. On 

* Professor F. J. E. Woodbridge in Studies in 


Philosophy and Psychology, “The Problem of 
Consciousness,” Houghton, Mifflin & Co., 1906. 
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the other hand, the second is the conclusion 
accepted by the idealist and phenomenalist in 
philosophy and even by some of the scientists. 

The present volume proves to be really an 
endeavor to make a contribution in support of 
the first position. However, the argument by 
which the author supports this view consists 
only in an account of the grosser structure of 
the cosmical universe which he presents by 
relating the more important historical dis- 
coveries in astronomy and physics. The 
major portion of the book is, then, only a 
rewritten history of astronomy; a few other 
chapters are added treating of speculative, yet 
germane subjects, such as the origin of life, 
etc. In its production, too, it is evident that 
little if any recourse has been had to original 
sources; indeed, it is not a scholarly work in 
an academic sense, nor is it a scientific con- 
tribution. Nevertheless, it is an example of a 
kind of work that deserves a welcome, and not 
discouragement, from academic circles. For, 
although Mr. Snyder is not of these, he is 
“with them”; he is the layman who is mani- 
festing a keen interest in things scientific, who 
has acquired a large fund of general informa- 
tion, and who can write a style at once at- 
tractive and clear to the general reader. In 
these and in many other ways, perhaps, he 
would seem to have certain advantages over 
the average academic writer in the dissemina- 
tion of that which to his reader will be only 
“knowledge for knowledge sake.” Much too 
infrequently, indeed, do such men venture into 
scientific and philosophic fields, so that, when 
we find a work which on the whole is done as 
well as is this, it certainly merits welcome. 

In criticism of the book it remains to be 
said that it reveals those deficiencies which 
the possession of general information, when 
not supplemented by accurate and detailed 
knowledge, usually manifests. Indeed the 
book is in some respects distinctly misleading, 
aside from the fact that many inconsistencies 
and contradictions are to be found, especially 
when the author ventures the expression of his 
Own opinions and conclusions. And although 
these are perhaps to be expected in the work 
of a man who is more narrator than authority, 
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nevertheless it is probable that the lay-reader 
will not only overlook these, but will be grad- 
ually influenced by the announced purpose of 
the author to give not only history, but “ the 
philosophy of history.” For this reason, and 
because, too, of a number of statements dis- 
tinctly idealistic in trend, the occasional 
decidedly flippant and scornful flings at phi- 
losophy and philosophers appear most amu- 
singly inconsistent. 

It is, then, with only a modicum of insight 
into philosophical evidence and the detailed 
technique of science, and with a total neglect 
of all other data bearing on the problem, 
that our author endeavors, by telling the 
story of discovery in astronomical physics, to 
show that the “mechanical conception of 
phenomena must one day end in a mechanical 
conception of the whole.” Even the meaning 
of this, by itself, is doubtless obscure enough; 
but, as made clearer and more definite by the 
purpose revealed on page after page and in 
chapter after chapter, and notwithstanding a 
few explicit, yet inconsistent denials of this, the 
real conclusion, to which the author wishes to 
lead and probably will succeed in leading some 
of his unsuspecting lay-readers (and dogmatic 
scientists) is that of a _ thorough-going 
mechanistic materialism. This is the position 
which results, he thinks, from regarding in- 
telligence as simply a function of a definite 
physical organization. Whether he is correct 
in this or not is not here the question. But 
to try to lead a reader to such a conclusion 
without considering any evidence at all on the 
other side, and to make no attempt to de- 
termine the character of such a functional 
relation, is manifestly both unfair and unsci- 
entific. Indeed, it must be said of the evi- 
dence that is presented, that much of it con- 
sists of a very crude and gross interpretation 
of the “mechanical conception.” Of such 
critical analyses as those of Mach, Ward, 
Duhem, Poincaré and others the author ap- 
pears to be wholly oblivious. Only the 
briefest mention, too, is made of radioactivity 
and its allied phenomena, notwithstanding 
their paramount bearing on the cosmical ques- 
tions discussed. 
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So far, then, as the author sets up preten- 
sions to give us a philosophy of any kind, 
his volume deserves only adverse criticism; 
in fact, it would be beneath criticism in this 
respect did it not exemplify a frequently re- 
curring tendency on the part of many scien- 
tists to construct their philosophy by gen- 
eralizing from what is really evidence on only 
one side. However, if we disregard the 
author’s philosophical pretensions, and con- 
sider his volume as what it for the most 
part really is, viz., a history of astronomical 
discovery, written in a style unusually clear 
and interesting and portraying facts which 
will set the lay-reader to thinking, then only 
praise is due him for his endeavor, and may 
his reappearance in the two volumes on The 
Mechanism of Life and The Social Mechan- 
ism, which he announces, be an early one. 

E. G. SpauLpine 


The Sense of Touch in Mammals and Birds, 
with Especial Reference to Papillary 
Ridges. By Watter Kipp, M.D., F.Z.S. 
London, Adam and Charles Black. 8vo, 
pp. 176; 164 illustrations. 

This work, although hardly of sufficiently 
broad scope to justify its main title, since it 
treats of only a very limited region, still con- 
tributes much to our general knowlege of the 
character of the skin which covers the ventral 
chiridial surface. 

After a brief introductory chapter, in which 
the author explains the general plan of the 
work, and reviews the scientific literature al- 
ready published upon this subject, Dr. Kidd 
proceeds to the discussion, which he divides 
into three parts, (I.) the macroscopical, (II.) 
the microscopical and (III.) the physiological 
study of the volar and plantar skin. This 
work comprises a study of 86 species of mam- 
mals representing 59 genera and 9 orders; 
also one species each of 11 genera of birds. 

The varieties of skin are classified some- 
what arbitrarily as follows: leading types, (1) 
smooth epidermis, (2) corrugated epidermis, 
(3) seales, (4) nodules, (5) hair, (6) rods, 
(7) papillary ridges; mixed types, (A) epi- 
dermis more or less corrugated, with coarse 
transverse ridges on he digits, (B) corrugated 
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epidermis with papillary ridges, (C) nodules 
with papillary ridges, (D) hair with coarse 
transverse ridges and smooth pads. Prac- 
tically no attempt is made, however, to 
show any morphological relationship between 
these various types, a phase of the investiga- 
tion which would be of the greatest interest 
and value. 

Careful descriptions are given of each spe- 
cies studied, and the descriptions are accom- 
panied by many diagrams. Especial atten- 
tion is given to the occurrence of the papillary 
ridged type of skin. This type the author 
finds, as have other investigators, partly cov- 
ering the volar and plantar surfaces of a few 
of the marsupials, rodents and carnivores and 
of all of the prosimians; but it is in the 
primates that the development of this form 
of skin becomes so complete and universal 
that it is justly designated “a character of 
ordinal rank.” However, Dr. Kidd’s state- 
ment that “of course, its highest development 
is found in the hand and foot of man,” is 
plainly refuted by his own excellent diagrams 
showing the far more highly developed pat- 
terns upon both the volar and plantar areas 
of monkeys, particularly below the anthro- 
poids. Indeed, one can but see in this state- 
ment the effect of a strongly preconceived idea 
that the ridges and the patterns which they 
form are, as the author attempts later to 
prove, purely tactile in function, and that he 
assumes that they must, therefore, reach their 
highest development.in man. As a matter of 
fact, in the case of the hand of man, where 
certainly the tactile function is most highly 
developed, patterns are so seldom found, ex- 
cept upon the apical pads, as to argue con- 
clusively that the patterns which appear in 
the lower monkeys and to a certain extent in 
other mammals are directly associated with 
and determined by external pressure upon the 
walking pads or elevated areas, upon the sur- 
face of which they are developed. 

Part II. furnishes descriptions, with illus- 
trations from photographs and drawings, of 
sections through many varieties of volar and 
plantar skin. If these illustrations were ac- 
companied by interpretations pointing out 
clearly the various features shown, they would 
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be a most valuable addition to our knowledge. 
Unfortunately, we are left in doubt as to these 
points. 

Further, in view of the fact that the whole 
treatise is upon the subject of the sense of 
touch, there is a singular lack of all study or 
delineation of the nerve supply to the skin 
and the nature and distribution of nerve end- 
ings. This study the author says is not neces- 
sary to the present treatment of the subject; 
and yet later he bases his argument that the 
ridges are tactile organs upon the arrange- 
ment of the papille of the corium, which he 
at the same time admits are, many of them, 
merely vascular networks. It would seem that 
the elaborate and careful work already done by 
Dogiel and others upon the nerve structures 
of the skin of mammals might at least have 
been allowed to shed some light upon this 
subject. 

Dr. Kidd finds an interesting imbricated 
form of ridge structure occurring somewhat 
sporadically not only in man, but in occasional 
cases of the lower primates. Also in the case 
of the lower mammals a few individuals were 
found in which occurred similar imbrication 
of the papille of the corium. This imbrica- 
tion is in no ease a specific character; it is in 
some cases proximal, in others distal even 
upon the same region, though there seems to 
be a certain degree of constancy in direction 
in man, at least, the imbrication on the finger 
tips, when it occurs, being more often distal, 
and on the hallucal region of the foot, prox- 
imal. 

In part III. the author strongly adheres to 
the view of Schlaginhaufen that the ridged 
form of epidermis has essentially and pri- 
marily a tactile function instead of the 
mechanical one first suggested by Hepburn, 
and later elaborated by Miss Whipple. This 
latter writer, whose views Dr. Kidd strenu- 
ously attempts to refute, believes that the 
ridges are formed by the coalescence of epi- 
dermie units (modified scales) in response to 
external pressure conditions, and that they 
perform the function of presenting a rough- 
ened surface to increase friction and thus pre- 
vent slipping either in walking or prehension, 
hence the term “friction skin.” According 
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to this interpretation there is no attempt to 
minimize the importance of the general tactile 
function of the regions in question, since in 
the very nature of the case they are especially 
exposed to contact with external objects. The 
arrangement of the papille of the corium in 
double rows underlying the ridges is, however, 
regarded as merely incident to the fact that, 
in the primate type at least, enormously large 
sweat glands are arranged in a row underlying 
each ridge and opening upon its surface, thus 
by their secretion adding greatly to the effi- 
ciency of the friction skin in prehension. Of 
necessity, then, the papille must occupy the 
only remaining space, which is upon either 
side of the line of sweat glands and hence 
follows also the course of the ridges. 

After this brief exposition of the view which 
Dr. Kidd would refute, let us return to his 
arguments. He makes no attempt whatever 
to account for the large number and great size 
of the sweat glands associated with the ridges; 
but from the fact that the papille, many of 
which are indeed merely vascular, are ar- 
ranged in rows underlying the ridges, he 
argues that the ridges themselves must be 
tactile organs. Neither does he seem to see 
that the great thickness of the epidermis over 
ridged areas (which certainly can not be for 
the purpose of increasing the sensitiveness of 
the skin) must in part account for the neces- 
sity for more numerous and taller papille 
than in more thinly covered regions of equal 
sensitiveness. It is just at this point that we 
feel the author’s mistake in not including in 
his work a careful study of the nerve struc- 
tures of the skin. 

Neither is there any satisfactory experi- 
mental basis presented to show that the ex- 
ternal epidermic ridged structure actually 
does add to the tactile function. This is, 
indeed, a point upon which such trustworthy 
experimental psychologists as Stern and Féré 
absolutely disagree. The only possible rela- 
tionship which any one has attempted to estab- 
lish between the direction of the ridges and 
the sensitiveness of the surface is that referred 
to by Dr. Kidd, which lies in the fact that two 
points seem to be more readily distinguished 
when so placed that a line joining them is at 
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right angles to the general course of the ridges. 
The author apparently does not see, however, 
that such a result is quite in accord with the 
very ideas which he is trying to refute. Miss 
Whipple has shown that the friction ridges 
are so arranged as to be at right angles to the 
usual direction of pressure, and naturally the 
correlated tactile function would tend to be 
most highly developed along these same lines 
of pressure. This, indeed, is very probably 
purely the result of practise; for the experi- 
ments of Volkmann and Dresslar have shown 
that a given region of the skin has power to 
increase in sensitiveness by practise to an 
extent far exceeding the slight differences in 
sensitiveness which seem to be associated with 
the direction of the ridges. The fact that 
many ridged areas, such as, for example, the 
ball of the foot, where the ridges are markedly 
high and distinct and the patterns which they 
form are very complex and varied, are found 
to be low in the scale of relative sensitiveness 
should in itself show that the ridges serve pri- 
marily a mechanical and not a tactile func- 
tion. 

Dr. Kidd brings forward a list of instances 
in which ridges are formed upon unaccus- 
tomed places, where, he says, they can have 
no prehensile function. However, as he him- 
self is forced to intimate, these instances of 
ridge formation can certainly be attributed 
to the influence of external pressure, and 
there is no doubt that many of them are valu- 
able observations showing that ridges do form 
in response to such pressure. Certainly some 
of the regions mentioned do not possess 
a degree of sensitiveness which would 
justify the creation of highly specialized 
sense organs. 

Others of Dr. Kidd’s arguments are so 
plainly fallacious that they need only be men- 
tioned. For instance, he says, “ arches, loops, 
and whorls represent degrees of departure 
from the primitive arrangement, and enable 
a larger area of ridge-covered surface to be 
exposed to contact relatively to the size of the 
part.” One can hardly see how the form of 
pattern can increase the area of the surface, 
provided that in each case the surface is cov- 
ered with ridges. 
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Again he argues: “The pulps of man’s 
fingers have highly developed patterns, and 
these are more variable and complex than 
those of any other part of any of the primates, 
and these are the most sensitive areas in any 
hand or foot. In this instance the connection 
between sensibility and complexity of pattern 
of ridges is intimate. The pulps of the toes 
in man are less sensitive than those of the 
fingers, and the patterns of the second, third, 
fourth and fifth digits simple, and these digits 
are relatively weak in function compared with 
the hallux.” One has only to turn over the 
pages of Dr. Kidd’s own book to see many 
illustrations of patterns on the interdigital 
and proximal pads of monkeys which repre- 
sent not only perfect whorls, but many other 
very intricate and complicated patterns. Fur- 
thermore, in the study of many hundreds of 
human hands and feet, the most complicated 
patterns which the reviewer has found have 
been upon the apical pads of all five of the 
toes; these patterns are, however, very large 
and one must study the lateral sides of the 
digit as well as the mere contact surface, in 
order to appreciate them. 

The author presents, also, as an argument 
in favor of the tactile function of the ridges, 
the fact of their imbrication above referred 
to. This, he avers, must have some important 
significance in relation to the sense of touch, 
though he is unable to show how. It is a little 
surprising that so strong a Lamarckian as he 
has shown himself to be by his previous 
writings should fail to see, in this imbrication, 
a Lamarckian character due to external pres- 
sure, a pressure which would be the resultant 
of the shape of the surface and the amount 
and kind of use of the region involved. Two 
cases cited in which the imbrication has a 
definite relationship to the center of the core 
of the pattern, being toward the center in one 
case and away from it in the other, would thus 
find a possibility of explanation; while on the 
basis of some important tactile function the 
two cases absolutely defeat each other. 

As a whole the book is a timely contribu- 
tion to a subject which has recently come into 
renewed prominence, and with its excellent 
illustrations and extensive bibliography, is 
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valuable as a source of general information 


on the subject. 
Inez WHIPPLE WILDER 
SmiTH COLLEGE, 
NoRTHAMPTON, Mass. 





SOCIETIES AND ACADEMIES 
THE GEOLOGICAL SOCIETY OF WASHINGTON 


At the 201st meeting of the society, held in 
the Cosmos Club, on Wednesday evening, Feb- 
ruary 26, the following papers were presented: 


Regular Program 
Evidences of Recent Volcanic Activity and 

the Glaciers of Mt. Hood, Oregon: A. H. 

SYLVESTER. 

Mt. Hood, the highest mountain in Oregon 
and one of the most beautiful of the ice-cov- 
ered extinct voleanoes of the Cascade Range, 
lies on the crest of that range about 20 miles 
south of the Columbia River. Its elevation 
is 11,225 feet. About two thirds of its crater 
remains, the southwest side being broken away. 

The evidence of field observations and the 
new topographic map made by the writer last 
summer point to a very extensive glaciation 
at some former period, and to another less 
extensive advance in comparatively recent 
times. 

An enormous mass of morainal material 
covers the southwest flanks of the mountain 
and nearly fills three of its large canyons. 
This was probably derived from the cutting 
away of the crater by the early glaciation. 
The Zigzag and White River glaciers now 
head against the inside of the north wall. 
They have cut away the old crater floor and 
exposed the voleanic neck or plug which now 
stands a prominent feature in the center of 
the ruined crater and is known as Crater 
Rock. 

A section exposed in White River Canyon 
by the cutting of the present streams through 
the morainal filling shows two layers of drift 
separated by a layer of soil and logs in place, 
and ten or twenty feet of fossil ice under- 
lying all. There are eight glaciers of fair 
size on the mountain. On the whole, they are 
probably receding, but owing to several recent 
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heavy winters there now appears to be an 
advance. 

The Zigzag and White River glaciers are 
exceptions to this rule, because of volcanic 
heat. Their lower ends are disintegrating 
and opposite Crater Rock, the point of great- 
est voleanic activity, the Zigzag is partially 
and the White River wholly cut in two. 

On August 28, 1907, in addition to the usual 
steam, smoke was seen issuing from Crater 
Rock and at night a glow was observed. The 
next day the White River was trebled in vol- 
ume without other warrant than the moun- 
tain’s internal heat. 

No alarming symptoms have been observed 


since. 


Physical Features of Peru: Gro. I. Apams. 

Peru is generally considered as containing 
three regions: the coast, the sierra and the 
montafia or forest. These regions differ cli- 
matically, the coast is arid and agriculture is 
carried on by means of irrigation. The sierra 
has a moderate rainfall and being an elevated 
region evaporation is great, so that the climate 
is semi-arid. The forest region has a heavy 
rainfall and is covered with a tropical forest. 

The coast region is a narrow belt. In the 
northern, south-central and southern portions 
there are coastal plains. The extent of these 
plains was shown for the first time on the 
maps accompanying Mr. Adams’s reports of 
his reconnaissance of the coast, published as 
bulletins of the Corps of Engineers of Mines 
of Peru. Between the northern and south- 
central plains and likewise between the south- 
central and southern plains the mountains 
descend to the sea. Between the southern 
plains and the sea there is a range of coast 
hills. The coastal plains are occupied by 
Tertiary formations. 

The division between coast and sierra is 
dependent upon elevation, not upon topog- 
raphy, and corresponds with the limit of gen- 
eral annual rainfall excepting to the north- 
ward, where the rainfall extends over a por- 
tion of the coastal plains in the region of the 
Gulf of Guayaquil. The approximate limit 
of the annual rainfall is shown on Mr. Adams’s 


maps. 
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The sierra consists of Cordilleras and inter- 
Andean valleys. The higher regions are 
spoken of as punas. Agricultural products of 
the sierra which are grown at moderate eleva- 
tion and for the most part independent of 
irrigation are corn, barley and potatoes and 
similar crops. Descending the rivers toward 
the Amazon the valleys are fertile and pro- 
ductive, but upon entering the forest agricul- 
ture is meager because of the dense growth of 
vegetation which has not yet been dominated. 


RatpH ARNOLD, 
Secretary 


THE BOTANICAL SOCIETY OF WASHINGTON 

Tue forty-seventh regular meeting was held 
in the seminar room of the Bureau of Plant 
Industry on Saturday evening, February 29, at 
8:30 o’clock. Dr. George G. Hedgecock pre- 
sented a paper entitled “Crown-gall of the 
Apple.” 

A summary was given of observations and 
studies on the apple crown-gall conducted 
during the past five years with large experi- 
ments in nursery plots and orchards contain- 
ing nearly 100,000 trees; a part of this work 
was carried on under Dr. Hermann von 
Schrenk, at the Mississippi Valley Laboratory, 
St. Louis, Missouri. 

The term “crown-gall” as applied to the 
abnormal growths on the apple tree, includes 
a number of forms. The two forms known 
as the “hard” and “soft” crown-gall are 
fairly distinct from the hairy-root forms. The 
latter may be considered for the present as a 
separate disease. 

The crown-gall of the apple occurs in both 
the hard and soft forms in this country 
wherever apple trees are grown to a large 
extent; it is present on seedlings, grafted and 
budded trees; both forms are closely related 
to wounds and the formation of callus. Only 
wounded trees become affected with the dis- 
ease, indicating that it may enter through the 
resulting callus, possibly through stimulation 
by a parasitic organism. The soft form of 
apple crown-gall is contagious to some extent, 
and is identical with the disease on the stone 
fruits, raspberry, blackberry, dewberry, rose, 
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pear and possibly chestnut and walnut. The 
hard form differs in texture and appearance 
from the soft, and is either not at all, or only 
slightly, contagious. It may yet be proved 
that in case of the hard form, the apple tree 
has been able to resist and largely overcome 
the disease by healing processes which lower 
the vitality of the parasitic organism causing 
it, and that the two forms have one and the 
same cause. 

The disease is always injurious to the apple 
tree in case of the soft form, but the effect in 
ease of the hard form may not always be in- 
jurious except where the disease encircles the 
tree, interfering with the circulation. In 
milder forms the tree may overcome the dis- 
ease. 

Certain varieties, as Wealthy, Wolf River, 
Yellow Transparent and others, are subject 
to the hard form of the disease. On the other 
hand, certain varieties, as Maiden Blush, 
Rambo, Red June, Minkler and others, are 
more subject to the soft form of the disease. 
The results from experiments indicate the 
value of selecting scions from healthy trees. 
Preventive and curative measures were sug- 
gested for the control of the disease. 

This paper was illustrated with lantern 
slides. 

Mr. W. F. Wight presented a paper entitled 
“Some European Botanic Gardens.” The 
paper consisted of a series of illustrations 
taken by the speaker, showing scenes in nearly 
all of the leading botanical and public gardens 
of Europe, and were explained in detail by 
him. An account was also given of the work 
and administration of the Kew gardens. 


Haven METcALr, 
Corresponding Secretary pro tem. 


THE PHILOSOPHICAL SOCIETY OF WASHI'GTON 


THe 647th meeting was held March 14, 
1908, Vice-president Day in the chair. 

Professor Frank H. Bigelow, of the U. 8S. 
Weather Bureau, read a paper entitled 
“ Evaporation Studies at Reno, Nevada, and 
at the Salton Sea, Southern California.” 

In the preparation for an extensive cam- 
paign on the evaporation of water over large 
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lakes and reservoirs, in an effort to supply 
data requested by the constructing engineers 
of reservoirs and irrigation projects, it has 
been decided to use the Salton Sea, southern 
California, on account of the intense evapora- 
tion there prevailing under conditions which 
are favorable because of the small amount of 
precipitation and inflow from the rivers in 
that region. A comparison of several careful 
studies on evaporation in different parts of 
the world shows that the formulas result in 
very different constants, depending apparently 
upon the local conditions. It seemed proper 
to attempt to discover the cause of this dis- 
crepancy in order to plan the Salton Sea work 
more carefully. We set up a temporary sta- 
tion at Reno, Nevada, at the double city 
reservoir, the two reservoirs being 400 by 800 
and 300 by 500 feet, approximately, having a 
large irrigated alfalfa field to the west, in the 
direction of the Truckee Valley, and a dry 
field to the east in the direction of Sparks. 
The meteorological conditions were very fa- 
vorable, and observations continued from 
August 1 till September 14, 1907. Five 
towers, 40 feet high, were erected: No. 1 
(east) in the dry field, No. 2,“No. 3 (center), 
No. 4, in order, on the bank of the reservoir, 
No. 5 (west) in the alfalfa field. Twenty- 
nine pans were set up, five six-foot pans on 
the ground or in the water, and twenty-four 
two-foot pans on the stages of the towers, ten 
feet apart, or on the platforms leading to the 
pans in the water. The observations were 
made regularly at the hours, 1 a.M., 5 A.M., 
8 a.M., 11 a.M., 2 P.M., 5 p.M., 8 P.M., and con- 
sisted of dry and wet bulb temperatures in 
the air near the pans, also one half an inch 
above the water in the pans, the surface water 
temperature by means of a floating raft, the 
depth of the water in the pans at each hour, 
the anemometer at tower No. 2 (east bank), 
and comparative Piche evaporimeter readings 
at tower No. 2 on six stages. The results may 
be briefly summarized as follows: (1) No dif- 
ference appeared in the evaporation on ac- 
count of the size of the pans. (2) The wind 
effect is given by the formula 


E,= E,(1 + Aw) = #,(1 + 0.0175 w) 


SCIENCE 587 


where £, is the evaporation without wind and 
w is the velocity in kilometers per hour, F#, 
being the evaporation in centimeters. (3) 
The evaporation diminshed from a maximum 
down the center tower to the water surfaces, 
something like the amounts indicated by the 
coefficients following: 


Height. 








Towers. | (5) | (4) | (8) | (2) | G@) |—————— 
Meters., Feet. 





Maximum | .043 | .043 | .043 | .043| .043| oo 
Pan (7) | .039 | .038 | .086 | .037|.089| 12 | 40 
Pan (5) | .037| .035| 032! .035|.037| 6 | 20 
Pan (3) | .035| .081/ .026| .030/.034| 3 | 10 
Pan (1) | .025/ .024/ .017/ .023|.029! 0 | 0 























The adopted formula is: 
E=p(hjeS (1+ Aw), 


where e is the vapor pressure of the air at 
the dew-point temperature, de/ds the rate of 
change of the vapor pressure per degree tem- 
perature centigrade. Cf(h) the variable func- 
tion. As in the table, the lines for Cf(h) at 
each pan become asymptotes to the maximum 
coefficient (the extreme desert station) and 


they express a complex function of the diffu- - 


sion and mechanical mixture of fresh streams 
or evaporating vapor. The vapor blanket 
lying over a lake retards evaporation in this 
manner, and the location of a pan in the 
blanket is of prime importance. Note the 
effect of the alfalfa field on pan (1), tower 
No. 5 (0.025 which is depressed). We pro- 
pose to erect towers in the Salton Sea, 
and shall endeavor to discover the function 
Cf(h)e, which undoubtedly has a small di- 
urnal period and probably an annual period. 
To integrate this function over a lake surface 
is very difficult, and to pass abruptly from an 
isolated pan to a lake is not permissible. 

The papers on the Reno work will appear 
in the Monthly Weather Review. 

The second paper of the evening was pre- 
sented by Dr. J. W. Spencer, under the title 
“Soundings under Niagara Falls and in the 
Gorge.” 

This very interesting paper gave a descrip- 
tion of the application of sounding methods 
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to an unusual subject, by which the physical 
features of the gorge were brought to light, 
thus determining what work the Falls of 
Niagara had accomplished at each point in 
their recession. Apart from the soundings in 
the vicinity of the crossing of the little 
steamer Maid of the Mist, and at the canti- 
lever bridge, none had been previously under- 
taken, so that even the depth of the river and 
its characteristics in front of the American 
Falls, and nearer the Canadian Falls, as ‘well 
as in the gorge generally, were not known. 
The whirlpool was a mystery, and it was 
thought impossible to sound under the falls 
themselves. 

For a mile and a half below the falls, the 
soundings in the navigable basin were made 
from the steamer Maid of the Mist, and from 
the bridges. At the whirlpool and below, a 
cable was extended across the gorge, and 
soundings were made from it. Inside and 
beyond the end of the gorge the soundings 
were made from a small boat, as also in a 
most dangerous section below the whirlpool. 
As the currents were violent, resort was made 
to self-registering hydrostatic tubes (the 
Tanner-Blisch), so that the depths were ob- 
tained. At the falls a suitably designed buoy 
was used, in which were placed two separate 
self-registering tubes. This was repeatedly 
sent over the falls and recovered, so that re- 
sults were obtained which were surprising. 
In one instance the buoy struck the fallen 
rock in the falls (as shown by the marks on 
the lead shoe) at a depth of only 72 feet. In 
the center of the river, farther down, the 
depth was from 84 to 100 feet, but a lateral 
channel reached 192 feet in depth. The ef- 
fective excavating power is thus found to be 
about 100 feet below the surface of the river. 
The greater depth resulted from the previous 
lower river surface. The line of deepest 
soundings repeatedly showed 186 feet to near 
the cantilever bridge, about two miles below 
the falls. Under the bridge the maximum 
depth is 85 feet (found by engineers for the 
railway company). Here also borings had 
been made beneath one of the piers, showing 
a refilled channel to a depth of 185 feet. The 
descent of the whirlpool rapids is 51.5 feet. 
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A section across it shows a maximum depth 
of 102 feet, but in the river course itself a 
depth of 126 feet was obtained, but it is pos- 
sible that one from 8 to 14 feet more may 
occur just beyond. Thus, from near the falls 
to the whirlpool, the floor of the cajfion is 
found to reach 87-90 feet below the level of 
Lake Ontario. 

Just below the whirlpool great changes oc- 
cur in the gorge, and at a quarter of a mile 
farther the maximum depth was found to be 
99 feet, or to a plane 59 feet below the level 
of Lake Ontario. As the Whirlpool Rapids 
are produced by the fallen rocks refilling the 
original channel, so also Foster Rapids are 
due to the same cause. Other measurements 
were made. Those a short distance within 
the gorge were found to reach 150 feet, and 
others some distance beyond its termination 
showed a narrow inner channel to a depth of 
183 feet, or 181 feet below the level of Lake 
Ontario. These discoveries were hitherto ab- 
solutely unsuspected. 

These results show that the narrow channel 
was formed when the level of Lake Ontario 
was about 180 feet lower than now, at the 
time when the Niagara was draining only the 
Erie basin and not the four Upper Great 
Lakes. They show that the falls were once 
very much higher than now, and that the last 
cataract, of the three which composed them, 
was alone over 300 feet high, and the whole 
aggregated over 500 feet. 

The soundings also complete the proof that 
the falls were located just above Foster Flats, 
or about three miles within the end of the 
gorge, when the volume of the Niagara was 
vastly augmented, owing to the addition of 
the waters from the three highest lakes, which 
now took place. Again, the soundings at the 
falls bring to light the fact that the modern 
cataract is not so high as it was a few hun- 
dred years ago, before the completion of the 
Whirlpool Rapids. 

These investigations were made under com- 
mission of Dr. Robert Bell, the head of the 
Geological Survey of Canada. 

A full discussion of the important signifi- 
cance of these results is soon to be published 








Aprit 10, 1908] 


by the speaker under the title “ Evolution of 
the Falls of Niagara.” R. L. Faris, 
Secretary 


THE ELISHA MITCHELL SCIENTIFIC SOCIETY OF 
THE UNIVERSITY OF NORTH CAROLINA 

Tue 176th meeting was held in the main 

lecture room of the chemical laboratory, 

Wednesday, February 12, 1908, at 7:30 p.m. 

Professor Collier Cobb addressed the society 

on “ The Cause of Earthquakes in the Light 

of Recent Earthquake Action.” The lecture 
was fully illustrated with lantern slides. 
A. S. WHEELER, 

Recording Secretary 





DISCUSSION AND CORRESPONDENCE 
SCHAEBERLE, BECKER AND THE COOLING EARTH 


To tHE Epiror or Scrence: Professor 
Schaeberle is certainly a bold man when, in 
your current number (March 6, 1908, p. 392), 
basing himself on his method of observing 
stellar temperatures, he would upset modern 
astronomy with one hand, and make the sun 
the center of the sidereal cosmos, and with 
the other would upset most modern theories 
of geological climate! I hardly think that 
Borrell, in the current number of the Journal 
of Geology, Huntington, in the current vol- 
ume of the Geological Society of America, 
or most of the speakers at the Geological 
Congress in Mexico, will at all agree that 
Manson’s hypothesis is “demonstrated as a 
true theory”! They will agree with Cham- 
berlin’s strictures. But one can not yet go 
into further criticism, save to urge those of 
your readers who are neither geologists nor 
astronomers not to accept Professor Schae- 
berle’s ipse dixit, but rather await the demon- 
stration which he promises “ later on.” 

The object of this letter is rather to call 
attention to the bearing which his work has 
on that of Becker’ on the cooling earth. 
Since Becker has kindly undertaken what I 
had thought to do myself, when I had just a 
few more facts, a few comments as to the 
applicability of his conclusions may be ven- 
tured. 

*Scrence, February 7 and March 8, Vol. 27, 
pp. 231, 232, 392. 


SCIENCE 589 


Though Becker’s concise method of deriving 
his formule (2) is not beyond criticism math- 
ematically, the same may be derived from 
Riemann’s and Byerly’s*’ more general and 
rigid treatment. But Becker’s discussion of 
his formula obscures a most important limit 
to its application, to wit, the temperature 
must remain constant at the surface of the 
cooling body, which he assumes to be the rock 
surface. Otherwise the solution applicable is 
that given by Byerly (loc. cit.) on page 88, 
following Riemann. 

If we assume the temperature of the at- 
mosphere at the surface to have varied appre- 
ciably, and especially if we assume that its 
temperature depends on that of the earth, as 
Schaeberle says is largely the case (that two 
thirds of its temperature is due to interior 
heat), Becker’s solution is inapplicable in the 
form he gives it. In fact, if two thirds of its 
heat comes from the ground now, originally, 
at the time “hell froze over” and the waters 
above the earth were separated from those 
under, must not the temperature of the at- 
mosphere near the earth have been much hot- 
ter and much nearer that of the freshly con- 
solidated rock than Becker assumes? Must 
not the waters of the ocean have been then 
largely up in the air and so the blanketing 
effect and the atmospheric pressure much 
greater? If so, Becker’s conciusions are ut- 
terly useless. For his fundamental formula 
may be thus worded: 


V = original excess of surface rock 
temperature over atmospheric 
present geothermal gradient — 
original gradient 
= 22/7 X diffusivity X time elapsed. 








Now, Becker estimates the numerator as 
something like 1,300° C., apparently assuming 
this as the fusion point of a fairly silicious 
rock, and the atmospheric temperature at 
0° C.? But all my work with grain indicates 
lower consolidation temperatures for the acid 
than the basic rocks, the former being in the 
state of aqueo-igneous fusion of a sugar 
syrup at 150° C. Moreover, as Day and Co. 
have shown, quartz will not crystallize above 

2“ Fourier’s Series and Spherical Harmonics,” 
p. 84. 
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800° C. <A fundamental crust of the earth 
without any original quartz would be a geolog- 
ically novel conception. The atmosphere above, 
being vastly heavier perhaps than at present, 
should certainly be at over 0° C. I should 
guess very much over 100° C., and it would 
seem that Becker’s 1,300° might well be cut 
in two, if, indeed, there were any sudden jump 


between the atmospheric temperature and the- 


rock surface temperature. 

Now, when we come to the denominator, he 
fixes the original gradient, which will still 
persist below the relatively thin rim of the 
earth that has cooled appreciably, so that the 
earth may remain rigid. That seems reason- 
able, and is practically the hypothesis of 
Chamberlin and Lunn. But with regard to 
the present geothermal gradient, Becker’s work 
seems defective in that he has made no at- 
tempt to get his geothermal gradient and 
diffusivity for the same rocks, though they 
depend on each other. The diffusivity in dry 
sand and peat is very low and the gradient 
proportionally high. Moreover, most deter- 
mined values of the geothermal gradient are 
in that “ragged pellicle” of detrital matter 
which he would leave out of consideration. 
On this account alone, as well as the fact that 
they may occupy several thousand meters, out 
of some 114,000 meters discussed, the omis- 
sion is a serious one. Thus to “ abnormally 
high diffusivity ” as a possible cause of de- 
ceptively low gradient we may add depression 
under a load of sediment, downward water 
circulation, endothermic reactions. 

It so happens that in our Michigan copper 
mines we have an unusually good chance to 
coordinate gradient and diffusivity, for: 

1. There has been but little net erosion or 
deposition since a very early date. 

2. The rocks are very uniform in character. 
The average of thousands of feet of diamond 
drilling shows only about 7 per cent. of sedi- 
ments in the main range. The traps are quite 
uniform in character, mainly ophitic auverg- 
noses. 

3. Sulphides are rare and reactions that 
generate much heat are not present. 

4. The gradient is known for an unusual 
depth. 
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5. The conductivity of the three main types 
of rock has been determined by Professor B, 
O. Peirce, of Harvard.” The mean conduct- 
ivity of the formation is about .0035, the dif- 
fusivity .0064 in cg.s. units, or in Becker’s 
units the meter and year about 20. 

The rate of increase of temperature throw- 
ing out the first 100’ of drift* is 1° F. in not 
over 110’; 107’ seems better, i. e., 1° C. in 59 
to 60 meters. 

Varying diffusivity, if the same depends 
merely on the depth, will be no great hin- 
drance. We need merely to peel the earth 
up into layers like an onion, each of which 
shall offer the same resistance to the trans- 
mission of heat. They will be of unequal 
thickness really, but we shall have to call it 
for each of them an equal increment of z, 
z being a new variable in terms of which to 
express the flow of heat. Then we shall have 
to express xz also in terms of z, x being the 
real distance from the surface or some other 
place of reference. We can then use all the 
old diagrams of Kelvin, King and Becker, but 
have to change the divisions on the scale 
corresponding to the earth’s radius and make 
them unequal. 

Becker is also quite safe in neglecting the 
curvature of the earth. The cooling of a 
sphere has been treated by Woodward,’ and, as 
I have elsewhere remarked,’ if we represent 
by Vi», and u», the temperatures, respectively, 
in an infinite slab with plane sides at a dis- 
tance (c) apart and in a sphere (radius c) 
cooling under certain similar conditions, at 
points, in the one case at a distance x from 
the plane face such that z/c =m, and in the 
other case at a distance from the center such 
that u/e—=m, then 


V =mu,, -- 1—mu,_ 


m m* 


Now, for points near the surface m= w/c is 


* Proc. Am. Acad. Sci., May, 1903, XXXVIIL., 
No. 23, p. 658. 

*See discussions in my reports, Board of Geol. 
Surv. of Mich., 1901, pp. 244 ff., 1903, pp. 195 ff. 

*R. S. Woodward, Annals of Mathematics, Vol. 
III., 1887, Eq. 10. 

* Geological Survey of Michigan, Vol. VI., Part 
I., p. 121. 
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near 1, while 1—m is near 0. Also, u,_m 
is for a point near the center, which will not 
have cooled appreciably and its rate of change 
D,u,-m Will be 0. Thus V» approaches um 
as m= 1. 

It would be quite a help if Becker would 
compute the general solution of the problem 
as given by Riemann and by Byerly’ for a 
select lot of plausible hypotheses, including 
one which shall include the surface tempera- 
ture, becoming from time to time 0°, when 
there are glacial periods. 

The only way that I can at all see of using 
Kelvin’s method which considers the surface 
kept at a constant temperature, is to include 
the atmosphere, and let the temperature be 
that of space, which is —270° C. If, then, 
we can assume that the effect of atmosphere, 
ocean and pellicle of sediments amounts to 
that of a very narrow contact zone, a ques- 
tionable yet plausible assumption, if we may 
consider the present surface gradient as uni- 
form for an equivalent distance beneath the 
surface, after a short time rock and contact 
zone cool together as one mass and we may 
apply the treatment I applied to that case," 
and we may find what kind of a jump in tem- 
perature at the surface would have produced 
the gradient that we have in a given number 
of years. But that temperature must be 
reckoned from the temperature of space. 
Using 100,000,000 years as the age of the 
earth and the Calumet gradient and dif- 
fusivity, we have 

“ = 22 - 20 - 100,000,000 
(.0168 + — .00675 —)® ™— 
= (79500)?. 
V = 1,320° above the temperature of space 
== 1,150°.C. 





We may, therefore, if we like, assume that 
one hundred million years ago the earth was 
shrouded in an atmosphere whose temperature 
rather suddenly increased from that of space 
to a little above the critical point of water 
near the rock surface, and that the rock sur- 
face or a few feet below was just below the 

‘ Fourier’s Series, last equation M.. p. 88. 


* Annual for 1903, equations 15 and 20, pp. 213 
and 214, 
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melting point of diabase. This looks quite 
reasonable to me. 

But if we want the earth only 60 million 
years old we can get it if we are willing to 
assume a granitic crust solidifying under an 
atmosphere with an enormous water pressure 
at the modest temperature of 345° C. This 
also looks good. 

After all, however, what reason have we to 
believe there was ever any such sudden jump 
in temperature at the bottom of the atmos- 
phere as any application of Kelvin’s method 
of finding the age of the earth must assume! 
There would be none on the planetesimal hy- 
pothesis nor on the crenitic hypothesis, nor 
others we might frame. Yet unless there was 
some such jump the gradient so far as the 
mere cooling of the earth is concerned is just 
what it was in the beginning, subject, of 
course, to accidents of water circulation, vol- 
canic activity, etc. That, in fact, the gradient 
was not greater than at present in very early 
times might be inferred from the fact that 
rocks seem to have been buried to as great 
depths without metamorphism then as now. 
As soon as a layer largely iron was reached the 
diffusivity would increase and the rate of 
increase of temperature decrease. If that iron 
layer was at different distances from the sur- 
face in different parts of the world, but every- 
where at about the same temperature, the rate 
of increase of temperature from the surface 
to it would, of course, vary. 

The geothermal gradient would then depend 
upon the diffusivity and the thickness of the 
crust. Rocks would, with the copper country 
gradient of 1° C. in 60 meters, attain a tem- 
perature of 2,000°, that of some gabbros, in 
120,000 meters, which is about the thickness 
of the crust Becker assumes, if the rocks re- 
mained of uniform diffusivity. 

Until then we can throw out these latter 
sunpositions by showing some geological signs 
of a higher rate of increase of temperature in 
early geological times, such as that rock of 
the same kind was hotter, or the crust sub- 
ject to folding and fracture thinner, specu- 
lations on the age of the earth based on the 


*If the numerator V = 0 in the equation above, 
the denominator must be so also, unless r= 0. 
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geothermal gradient will be mere speculative 


hypotheses. Aurrep C. Lange 
LANSING, MICH. 





SPECIAL ARTICLES 


THE REDISCOVERY OF A LOST ART AND A FEW 
NOTES ON THE THEORY OF THE VIOLIN 


SHortLty before the discovery of America 
they were using, on the gondolas in Venice, 
a perfectly transparent, lustrous, orange-red 
varnish. It is reasonable to assume that the 
great beauty of this flame-colored material, 
on the handsome figured wood used, prompted 
the subsequent lavish extravagance in their 
decorations, that almost ruined the owners 
and was so universal, that in the sixteenth 
century a sumptuary edict was passed by the 
grand council compelling the use of black 
only on all gondolas. The principal use, then, 
for this lustrous varnish having been done 
away with, the price fell to a point where the 
cabinet-makers and others could use it for 
certain purposes. 

The historical ceremony, “ The Wedding of 
Venice to the Adriatic,” has been preserved 
to us on canvas by a painting of this gorgeous 
scene made at the time, in which can be seen 
the color of this varnish on the hull of the 
royal gondola. The varnish itself can be seen 
on the wood of an old figure-head of one of 
these boats (preserved in the museum) where 
the black paint has been chipped off. The 
cast-off varnish had not long to wait for a 
market, as the violin came into existence at 
this time, and the now cheap varnish found 
immediate favor with the violin makers of 
Italy, and was used exclusively by them until 
the supply at Venice was exhausted, about the 
year 1730. 

Tradition has it that a Venetian varnish 
dealer, in reply to solicitations from Cremona 
on the subject, said: “ My supply is exhausted, 
I know not what it is, nor where it came 
from.” 

It is possible that this inquiry came from 
Stradivarius himself. If so it might account 
for the much more sparing coats of varnish 
he put on his violins at this time, than earlier 
—he may have already begun to husband his 


supply. 
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Italian furniture of the seventeenth cen- 
tury, still extant, has varnish of this character 
upon it, but since about the time when the old 
Cremona violin varnish was last used, diligent 
investigation fails to find any article whatever 
with this material upon it. 

By carefully comparing the physical prop- 
erties of the varnish on any of these older 
articles, with that on a Cremona violin, a 
striking similarity is at once seen, and no 
effort is necessary to conclude that the two 
are identical. The materials, then, must have 
been imported into Venice, as no colored gums 
or resins of this texture are produced in Italy, 
they being certainly of tropical origin. The 
proximity of Africa to Italy naturally sug- 
gests the source of supply of these gums. 
(Subsequent experiments, with African gums, 
produced a red varnish not to be distinguished 
from that on a 1715 Stradivarius.) 

Certain characteristics of this varnish are 
known, and how these affect tone has been 
carefully tested, and the most distinguishing 
feature seems to be that it damps out the 
upper harmonics, leaving the pure funda- 
mental tone to be heard. 

In drawing the bow across the strings of 
any violin, a certain fairly constant fraction 
of the energy is transformed into sound—a 
portion of this is carried by the fundamental 
tone, while the rest goes into the upper har- 
monics. Now, the preponderance of these 
upper harmonies gives to a violin its harsh- 
ness. If a large proportion of the total energy 
is dissipated in these higher harmonics, the 
amount of fundamental tone reaching the 
hearer will be small; if, on the other hand, 
the large proportion of the total energy is 
forced into the fundamental, the instrument 
will have great carrying power. 

Had it not been for this compound, known 
as the old Italian varnish, the world would 
not have heard of the town of Cremona, nor 
of her sons Amati, Guarnerius and Stradi- 
varius, and in all probability the violin itself 
would have passed out of existence, after a 
very brief expgrimental stage, like most other 
musical instruments of these early times, such 
as lutes, lyres, gigues, crwths, etc. 

The writer, after a great deal of experi- 
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menting along the lines indicated above, has 
found a gum varnish which he believes is 
identical with that used by the Cremona 
makers. ‘ 

The general appearance of this new varnish 
is so characteristic that the eye can not dis- 
criminate when placed side by side with the 
original. The chief reason for this is that 
the color is natural to the gum, and is not 
added to it, consequently we get no stain 
effect on the wood, such as we always do when 
artificially colored varnish is used. Secondly, 
the transparency is so perfect that we get two 
reflections, one from the upper and one from 
the under surface of the varnish. Thirdly, 
the color bleaches in the sun, to “ Amati” 
yellow, it being known that this great maker 
dried his violins in the sun, whereas Stradi- 
varius dried his to red in the shade of an 
attic, which he built on the roof of his home, 
open on two sides to the atmosphere. The 
new varnish chips off the wood, on rough 
usage, as does the old, and in texture and 
hardness they are identical. The effect on 
the tone of an instrument is very marked. 
When covered by this material all harshness 
disappears, being replaced by what is known 
among musicians as the “ Italian tone.” 

The supposition for the explanation of this 
last effect is that the varnish is so similar in 
elasticity and other properties to the wood of 
the instrument, that it exerts no influence 
thereon whatever, leaving the violin to expand 
or contract, under differences of atmospheric 
temperature and moisture, just as though it 
were not varnished at all, thus differing from 
all other varnish, whether of spirit or of oil. 

In order to give this varnish a thorough 
practical test twelve common trade violins “ in 
the white,” of standard models, were procured 
from four different makers (three from each), 
and varnished and strung up. Many times 
were duplicate pairs of these violins put in a 
double case and submitted to prominent pro- 
fessional violinists in order that they might 
select the better of the two, if possible. In 
no case has a definite decision yet been 
reached. This is taken to mean that the tone 
is so pure that the musical ear can find no 
point on which to offer any adverse criticism. 
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Comparisons actually made with some of the 
old Cremona violins prove very flattering to 
the new varnish, the tone being not so “ stale ” 
as in the old instruments. 


Frank Detita Torre 
BALTIMORE, Mb., 
February, 1908 





QUOTATIONS 
MERCY TO MANKIND 


Surgery in England was set back so far by 
the successful crusade against vivisection that 
probably many thousands of men, women and 
children have suffered days of agony for every 
minute of discomfort saved to any animal. 
The merits of the discussion are almost piti- 
fully clear. The proposed laws will never 
reach the irresponsible experimenter, even if 
he is not entirely mythical. All they can do 
is to handicap the hospitals and the expert 
work. The present agitators are of a kind 
with them who sneered at Pasteur as “an 
obscure druggist”; opposed Harvey’s experi- 
ments about the circulation of the blood, those 
of Galen fifteen centuries earlier, and those 
of Lister in our day. To show where real 
science stands, we may observe that the men 
who have protested against the present out- 
break of ignorant sympathy include, among 
many others, Dr. Weir Mitchell, Dr. Janeway, 
Dr. W. W. Keen, Dr. Osler, and leading pro- 
fessors of anatomy, physiology, surgery, physi- 
ological chemistry, biology, bacteriology, zool- 
ogy and medicine, in Harvard, Columbia, 
Johns Hopkins, Yale, the University of Mich- 
igan, the University of Pennsylvania, Rush 
Medical College, Dartmouth, the Massachu- 
setts Institute of Technology, Georgetown 
University and the University of Chicago. 
Already there is punishment provided for ex- 
periments improperly performed. The new 
laws are an attempt to give ignorance a whip 
to hold over science. The view which would 
be taken of humane research by these animal- 
defenders is shown clearly enough by their 
special attack on the experiments on cats now 
being made in the Rockefeller Institute, de- 
signed to lead to the mastery of many serious 
kidney troubles. One of their gruesome pic- 
tures is called “The Dog has no Chance.” 
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Apparently these excited individuals wish a 
fair combat between the operator and the dog. 
Regarding the present agitation in the 
United States, some of our readers object to 
our speaking of the factitious side. As far 
as we are able, however, we print the most 
important news in whatever direction it may 
strike. Many people genuinely oppose vivi- 
section, but few, if any, of them have the 
least standing in the scientific world. The 
New York County Medical Society was in- 
strumental in having the Herald legally pre- 
vented from carrying certain medical adver- 
tising, and that paper seldom forgets a grudge. 
Moreover, this agitation happens to be ex- 
tremely good business. The most profitable 
part of a daily paper is the drygoods adver- 
tising; women are the buyers; and in this 
howl about our dumb friends there is a mighty 
feminine appeal, especially to those women 
who are unfortunate enough to have no chil- 
dren. It is more vivid to proclaim in a half- 
inch headline, “ See the bloody knife. It cuts. 
It cuts,” than it is to talk about a reduced 
death-rate. Only two qualities are needed to 
conduct a first-class crusade, like the Herald’s 
present picturesque effort—a slight knowledge 
of mob psychology and a short memory. The 
Herald may have forgotten that in 1895 it 
espoused the cause of antitoxin, started a fund 
for its popularization with a gift of $1,000, 
and, with its brass band of publicity, induced 
the community to give $7,000 more. To be 
sure, the generosity of the Herald flagged at 
this point, and a representative of the warm- 
hearted newspaper asked if the original $1,000 
could not be returned!—Collier’s Weekly. 
CURRENT NOTES ON METEOROLOGY AND 
CLIMATOLOGY 


MONTHLY WEATHER REVIEW 
Recent issues of the Monthly Weather Re- 
view (U. S. Weather Bureau, Washington, 
D. C.) have contained many contributions of 
general scientific interest. Among these, the 


following are selected for special mention. In 
the September number (dated December 16) 
we find, under the title “On Atmospheric 
Currents at Very Great Altitudes,” a discus- 
sion, by Professes C. C. Trowbridge, of the 
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atmospheric currents which are shown to exist 
in the extreme upper regions of the atmos- 
phere by the observed drifting of the luminous 
trains formed by meteors. One method for 
determining the height of the atmosphere is 
by means of meteors. This paper gives many 
facts of interest, and is illustrated. “ Studies 
of Frost and Ice Crystals,” by W. A. Bentley. 
A continuation of a paper in the August 
Review. Mr. Bentley has made a life-long 
study of snow crystals, and presents details 
of extraordinary accuracy. “Colliery Explo- 
sions and Barometric Pressure.” Note on the 
fact, many years ago pointed out by the Eng- 
lish Commission on Prevention of Explosions 
in Collieries, that the combustible gases escape 
most freely into mines when the external pres- 
sure is falling and lowest. 


Tue Monthly Weather Review for October, 
1907 (dated January 21, 1908), contains the 
following contributions: “ Highest Kite Flight 
at Mount Weather, Va.” On October 3, 1907, 
the altitude above sea level reached by the 
leading kite and the meteorograph is believed 
to be the greatest yet attained in any kite 
ascension, viz., 23,110 feet. “ Interconversion 
of Centigrade and Fahrenheit Scales”; for- 
mule suggested by F. K. Ferguson, superin- 
tendent of schools, Paola, Kansas, as follows: 


C= 5/9 (F + 40) — 40, 
F=9/5 (OC + 40) — 40. 


“ Studies of Frost and Ice Crystals,” by Wil- 
son A. Bentley. “ Meteorological Stations in 
Southern Nigeria,” by C. F. Talman. Mr. 
Talman has, for some time past, performed a 
very useful service to climatologists in pub- 
tions of the meteorological stations in various 
countries concerning whose climates we as yet 
know but little. In the present article he 
gives an account of the development of meteor- 
ological observations in southern Nigeria, with 
a map showing the location of the stations. 
“The Lagging of Temperature Changes at 
Great Heights behind those at the Earth’s 
Surface, and Types of Pressure Changes at 
Different Levels,” by H. H. Clayton. This is 
a preliminary report upon some results derived 
from a study of the records obtained with 
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sounding balloons launched from St. Louis. 
The detailed discussion will appear in the 
Annals of the Harvard College Observatory. 
“Our Present Knowledge regarding the Heat 
of Evaporation of Water,” by Professor A. W. 
Smith. “Studies on the Vortices in the At- 
mosphere of the Earth,” by Professor F. H. 
Bigelow. This paper deals with the applica- 
tion of the theory of vortex motion to the 
funnel-shaped waterspout at Cottage City, 
Mass., August 19, 1896. 

The November, 1907, number (dated Feb- 
ruary 10, 1908) contains the following con- 
tributions: “ Phenomena connected with the 
San Francisco Earthquake,” by Dr. C. M. 
Richter and Professor A. G. McAdie. Refer- 
ence is made to the fact that the writers 
“have no record of any detonation coming 
from the ground”; that they “ have no proof 
whatever that any particular optical or elec- 
trical phenomenon occurred preceding, during 
or following the earthquake.” At the time of 
the San Francisco earthquake there was a 
well-defined high over practically the entire 
area of the United States. There were no 
unusual features connected with the wind, or 
with other meteorological elements. “It was 
a pleasant spring day.” Dr. Richter and 
Professor McAdie believe that the clouds 
which have been reported over the San Fran- 
cisco fire (see Science, November 14, 1906, 
and April 5, 1907) showed no features that 
can not be explained as smoke effects. “ Well- 
marked Foehn Effects with Great Diurnal 
Ranges of Temperature in Southern Cali- 
fornia,” by Professor A. G. McAdie. A foehn 
effect on November 29 and 30, and on Decem- 
ber 1 gave maximum temperatures between 80° 
and 86°, while the morning temperatures were 
so low that frost was reported in many places. 
This range, of about 50°, is a very unusual 
one in southern California. “The Relation 
of the Movements of the High Clouds to Cy- 
clones in the West Indies,” by John T. Quin. 
This is the continuation of a previous discus- 
sion in the Monthly Weather Review for May, 
1907. “Studies of Frost and Ice Crystals,” 
by W. A. Bentley. “The Winds of the Lake 
Region,” by Professor A. J. Henry. This is 
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an important paper, on a subject which has 
received little attention. It deals with the 
seasonal wind directions (with charts); the 
average velocities, and with high winds. “ In- 
fluence of Vegetation in Causing Rain.” A 
brief discussion, by the editor, as to the pos- 
sible effects of soils, bare and covered with 
vegetation, upon rainfall. R. DeC. Warp 





THE CARNEGIE FOUNDATION FOR THE 
ADVANCEMENT OF TEACHING 

Mr. ANnpREw CARNEGIE has added $5,000,000 

to the endowment of the Carnegie Founda- 

tion in order that retiring allowances may be 

provided for p.ofessors in state universities. 
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Georgia........ 1785 | 23 408 | 82,642 11 
N. Carolina...| 1789 | 36 870 | 235,603 | 11.6 
Tennessee...... 1794 | 27 695 88,390 | 10 
S. Carolina ...| 1801 | 19 296 | 41,730; 5.2 
Ohio (Athens)! 1804 | 22 | 1272 135,198 | 12 
Indiana......... 1820 | 49 | 1684 152,138 | 15 
Miami.......... 1824 | 36 991 97,472 | 14 
Virginia ........ 1825 | 35 706 | 111,094 | 8.4 
Alabama........ 1831 | 17 491 56,053 | 10 
Michigan ..... 1887 | 113 | 4136 | 451,697 | 14 
Missouri.. ..... 1840 | 85 | 2072 366,111 | 15 
TOWRa cosepcacesed 1847 | 53 | 1815 | 432,304; 15 
Mississippi...... 1848 | 17 571 | 144,704 | 11 
Wisconsin...... 1848 | 119 | 3571 | 804,521 | 14 
ee 1850 | 30 | 1063 | 159,007 | 10.7 
Louisiana ..... 1860 | 27 458 65,214 9.5 
Washington...| 1861 | 43 925 | 149,345 | 15 
Kansas. .......+. 1864 | 88 | 1706 | 391,778 | 15 
Maine........... 1867 | 28 687 | 41,900 | 13.5 
W. Virginia...| 1867 | 36 | 1422 | 138,660 | 12.5 
California. ..... 1868 | 116 | 4173 | 727,536 | 15 
Illinois ......... 1868 | 156 | 4074 | 825,107 | 14 
Minnesota...... 1868 | 90 | 3955 | 345,261 | 15 
Nebraska ..... 1869 | 84 | 2914 | 357,060 | 14 
Ohio State...... 1870 | 92 | 2157 | 628,000 | 14 
Arkansas ....... 1872 | 36 | 1528 | 143,900 | 10 
Oregon......... 1876 | 19 506 | 117,200 | 15 
Colorado........ 1877 | 31 | 1327 | 140,000 | 15 
South Dakota..| 1882 | 24 381 68,750 | 15 
North Dakota.) 1883 | 18 733 | 177,250 | 13 
Texas........+++ 1883 | 43 | 1991 | 289,193 | 11.4 
Nevada ......... 1886 | 23 254 | 130,000 | 12 
Wyoming...... 1886 | 18 241 | 26,081 | 14 
Idaho .........+. 1889 | 16 363 | 96,537 | 15 
Arizona......... 1891 | 13 226 32,200 | 15 
New Mexico...| 1891 8 89 | 29,615 | 15 
Oklahoma...... 1892 | 19 475 | 85,000 | 15 
Montana........ 1895 | 15 289 | 57,000 | 14 
Florida......... 1904 | 14 136 | 57,710) 9.9 
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The institutions that may be eligible with 
certain data in regard to them as compiled by 
Dr. Henry S. Pritchett, president of the 
foundation, are given above. These institu- 
tions will only be eligible if their entrance 
requirements are based on a high school prep- 
aration counted at 14 points on the table. 





SCIENTIFIC NOTES AND NEWS 


Art the recent Founder’s Day celebration at 
the University of Pennsylvania, Dr. S. Weir 
Mitchell presented to the university a portrait 
of the late Fairman Rogers, first professor of 
engineering and for many years a trustee of 
the university, given by Mrs. Rogers. 


Dr. Cuartes E. Str. Jonn has resigned the 
chair of physics and astronomy in Oberlin 
College and the deanship of the College of 
Arts and Sciences to accept the position of 
research associate in the Mount Wilson Solar 
Observatory of the Carnegie Institution of 
Washington. 

Dr. T. H. Krumpacn, assistant in the 
zoological laboratory at Breslau, has been ap- 
pointed director of the Zoological Station at 
Rovigno, 


Herr Emit EHRENSBERGER, technical di- 
rector of the Krupp works, at Essen, has 
been given the honorary degree of doctor of 
philosophy by the University of Gottingen. 


On the occasion of its commencement in 
June, Hobart College will confer the honorary 
degree of doctor of letters upon Professor R. 
M. Wenley, of the University of Michigan. 


Proressor W. B. Scort, of Princeton Uni- 
versity, in presenting Grove Karl Gilbert, for 
the honorary degree of doctor of laws at the 
University of Pennsylvania last month, said: 
“For nearly forty years one of the most dis- 
tinguished of those brilliant investigators 
who have adorned the successive organizations 
culminating in the present U. S. Geological 
Survey, you have enriched geology by a series 
of studies and contributions of striking origi- 
nality and importance, which have led to new 
conceptions of the earth’s history and opened 
new fields of investigation. As a pioneer in 
what may almost be called the American sci- 
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ence of physiography, your work is recognized 
and valued the world over as being of the 
highest significance. Therefore, at the request 
of the trustees of the University of Pennsy]l- 
vania, I ask the provost to confer upon you, 
Grove Karl Gilbert, the degree of doctor of 
laws.” 

PRESIDENT Roosevett has appointed Presi- 
dent Van Hise, of the University of Wiscon- 
sin, to represent the National Association of 
State Universities at the conference on the 
conservation of natural resources, to be held at 
the White House on May 13-15. 

Dr. Hetricn Rosensuscu, professor of 
mineralogy and geology at Heidelberg, will 
retire from active service on October 1. 

THE officers of the Southern Society for 
Philosophy and Psychology, elected at the re- 
cent meeting of the Society at Washington, 
D. C., are : President, Professor J. MacBride 
Sterrett, George Washington University; 
Vice-president, Professor Albert Lefevre, 
University of Virginia; Secretary-Treasurer, 
Professor Edward Franklin Buchner, Uni- 
versity of Alabama. 

Dr. Micuaget F. Guyer, professor of 
zoology in the University of Cincinnati, has 
been granted one year’s leave of absence, be- 
ginning on June 1, 1908, for study in Europe. 
The same privilege has been granted to Asso- 
ciate Professor George Morey Miller, English. 
Professor Marco fF. Liberma, romance 
languages, will spend the summer only in 
France. 

Proressor W. H. Hosss, of the University 
of Michigan, accompanied by two assistants, 
will make a special study of the glacial forma- 
tion of the Alps during the summer. 

THE board of managers of the Museum of 
Science and Art at the University of Penn- 
sylvania, announces that D. Randall MaclIver, 
curator of the Egyptian sections of the 
museum, will return to this country with a 
valuable collection of Nubian statues, tablets, 
vases, bronzes and other curios, dug from 
Egyptian ruins. 

Proressor J. B. Woopwortn, of Harvard 
University, will take charge of the Shaler Me- 
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morial Expedition to South America. The 
expedition will leave in June, going from New 
York to Rio Janeiro, and remaining in Brazil 
until the rainy season in October. The Bra- 
zilian government has offered facilities to the 
expedition. Upon leaving Brazil, Professor 
Woodworth will go to Chili for the purpose of 
investigating shore-line changes. 

On April 2, Dr. A. Hrdliéka, of the U. S. 
National Museum, delivered a lecture on 
“The physical type of Indian men and wo- 
men” before the Pittsburg Academy of Sci- 
ences. 

Dr. ANTON VON BrauNMUHL, professor of 
mathematics in the Technical Institute at 
Munich, has died at the age of fifty-five years. 


A Forest survey of Lllinois is to be carried 
on jointly by the State Laboratory of Natural 
History at the University of Illinois and the 
U. S. Forest Survey, the two contributing 
equally to the expense of the work. 

THe Imperial Meteorological Congress 
planned to be held in Ottawa in May has 
been postponed to the last week in July and 
will take place in Quebec immediately after 
the close of the ter-centenary celebration of 
Champlain’s landing. 

Tue third International Congress for Phi- 
losophy will be held at Heidelberg from Au- 
gust 31 to September 5, under the presidency 
of Professor Windelband. 


THe Fourth International Congress of 
Electrotherapy and Radiology will be held in 
Amsterdam from September 1 to 5, 1908. 


THE commissioner of education has received 
from the organizing committee of the first 
Pan-American Congress at Santiago, Chile, 
the following announcement, with the request 
that measures be taken to give it due pub- 
licity: “The organizing committee of the 
fourth scientific (first Pan-American) con- 
gress took into consideration in one of its last 
sessions the requests which various distin- 
guished Americans have made that the date 
of opening the congress might be. postponed 
to a later date than December 1, 1908, which 
was announced as the time of opening in the 
official communication previously sent. The 
objection to opening the congress on Decem- 
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ber 1 came principally from teachers in the dif- 
ferent American countries who are attending 
to their scholastic duties at that time. Under 
the circumstances, and in order that the at- 
tendance of foreign delegates and members 
may be as large as possible, the organizing 
committee has decided to postpone the date 
of opening of the congress to December 25, 
1908, and the closing exercises will take place 
January 5, 1909.” 

Tue fourth annual dinner of the graduates 
and former students of the School of Civil 
Engineering of Columbia University will be 
held in the college room of the Hotel Astor 
on Thursday evening, April 23, 1908, at seven 
o’clock. The toastmaster of the evening will 
be Mr. Allen N. Spooner, C.E., ’86, commis- 
sioner of docks and ferries. Other speakers 
of the evening will include President Nicholas 
Murray Butler; Mr. C. M. Jacobs, chief engi- 
neer in charge of the construction of the 
Pennsylvania Railroad and McAdoo tunnels; 
Mr. William G. McAdoo; Rev. Hugh Birk- 
head, 99, of St. George’s Church; Mr. John 
A. Bensel, chairman of the board of addi- 
tional water supply; Mr. William Barclay 
Parsons, 82, and Dean Frederick A. Goetze. 

Tue Naples Table Association for Pro- 
moting Laboratory Research by Women an- 
nounces the offer of a fourth prize of one 
thousand dollars for the best thesis written by 
a woman, on a scientific subject, embodying 
new observations and new conclusions based 
on an independent laboratory research in bio- 
logical, chemical or physical science. The 
theses offered in competition are to be pre- 
sented to the executive committee of the asso- 
ciation and must be in the hands of the chair- 
man of the committee on the prize, Mrs. Ellen 
H. Richards, Massachusetts Institute of Tech- 
nology, Boston, Mass., before February 25, 
1909. The prize will be awarded at the an- 
nual meeting in April, 1909. Each thesis 
must be submitted under a pseudonym and 
must be accompanied by a sealed envelope, 
enclosing the author’s name and address, and 
superscribed with a title corresponding to one 
borne by the manuscript. The papers pre- 
sented will be judged by a regularly appointed 
board of examiners, or by such specialists as 


i comet Tales 
Cee an 


a 
Pi. 
“te 
5, 








598 


they may choose. The association reserves 
the right to withhold the award of the prize, 
if the theses presented are not, in the judg- 
ment of this board, of adequate merit to de- 
serve the award. The board of examiners are: 
Dr. William H. Howell, Johns Hopkins Med- 
ical School; Dr. Theodore W. Richards, Har- 
vard University, and Dr. Albert A. Michelson, 
University of Chicago. The first prize was 
awarded to Florence Sabin, B.S. Smith, ’93, 
M.D. Johns Hopkins University, ’00, for a 
thesis on “ The Origin of the Lymphatic Sys- 
tem.” The second prize was awarded to 
Nettie M. Stevens, B.A., M.A., Leland Stan- 
ford University, 99, ’00, Ph.D. Bryn Mawr, 
03, for a thesis on “A Study of the Germ 
Cells of Aphis rosea and of Aphis enothere.” 
The third prize offered was not awarded. 

THe German Kant Society offers prizes of 
1,000 and 600 Marks for essays on “ What are 
the Real Advances made by Metaphysics in 
Germany since the Time of Hegel and Her- 
bart.” 

THE president of the German Colonial So- 
ciety, Duke Johann Albrecht zu Mecklenburg, 
announces that a prize of 6,000 Marks will be 
awarded for a means by which cattle can be 
protected against the bites of the tsetse flies 
while they are being taken through infected 
regions. 

THE president of the British Local Govern- 
ment Board has authorized for the current 
year the following researches, in addition to 
those already announced, under the grant 
voted by parliament in aid of scientific in- 
vestigations concerning the causes and proc- 
esses of disease: (1) Further studies by Drs. 
Andrewes and Horder as to methods of in- 
hibiting in the animal body the activities of 
infection by certain cocci; (2) a study of the 
various forms of pneumonia, especially in 
children, by Mr. Foulerton; (3) a study of 
acid-fast bacilli in butter by Dr. Nabarro; 
(4) an investigation of the injurious gases 
evolved during artificial illumination by Dr. 
J. Wade. 

On the occasion of the meeting of the gen- 
eral board of the National Physical Labora- 
tory, on March 20, a number of gentlemen 
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traveled to Bushy-house, at the invitation of 
Lord Rayleigh, the chairman, to view the 
laboratories. The whole of the premises were 
thrown open to their inspection, and the vari- 
ous appliances and the uses to which they are 
being put were explained to them by Dr. 
Glazebrook, the director, and other members 
of the staff. 


Revurer’s Agency states that the second 
International Sleeping Sickness Conference 
has terminated without being able to agree on 
the draft convention before it. The French 
and Italian plenipotentiaries declared them- 
selves unable to accept a proposal, made at 
the last conference in June and then unan- 
imously recommended, for the establishment 
of a central bureau in London, and they pro- 
posed that the work connected with sleeping 
sickness should be taken over by the hygienic 
bureau, which a conference held in Rome in 
November last as a sequel to the Paris con- 
ference of 1903 has proposed should be estab- 
lished in Paris. This proposal the German 
plenipotentiaries declined to accept, and they 
strongly support the British plan for the es- 
tablishment of a bureau in London. The 
French plenipotentiaries were also unable to 
agree to other parts of the draft convention, 
and, although the majority of the powers rep- 
resented supported these proposals, it was 
found useless to proceed further in the ab- 
sence of unanimity. 


Accorpine to an article in the London 
Times, arrangements are now well advanced 
for the Ninth International Geographical 
Congress, which is to be held at Geneva dur- 
ing the coming summer, from July 27 to 
August 6. The congress meets only at inter- 
vals of four or five years, and, as the last 
place of assembly was in the United States, 
it is nine years since the geographers of the 
world came together in Europe—at Berlin in 
1899. The last occasion on which the con- 
gress met in Switzerland was at Berne in 
1891. That Geneva should this year be the 
place of meeting is peculiarly fitting, the 
Geneva Geographical Society having been 
founded just half a century ago. The repre- 
sentative character of the congress is already 
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assured. Dr. Arthur de Claparéde, as presi- 
dent of the Geneva Geographical Society, will 
be the president of the congress. Among the 
honorary presidents is the president of the Swiss 
Confederation, while those who have accepted 
office as honorary vice-presidents comprise the 
presidents of former congresses, including Sir 
Clements Markham and Commander Robert 
Peary; the presidents of over a score of the 
leading geographical societies of the world, 
and a long list of distinguished explorers and 
scientific geographers. The governments of 
eleven counties (France, Austria, Hungary, 
Spain, Portugal, Belgium, Switzerland, Ru- 
mania, Turkey, the United States and Brazil) 
have intimated their intention of being offi- 
cially represented at the congress, and dele- 
gates are also expected from between eighty 
and ninety universities and geographical 
and other learned societies. For the pur- 
poses of the meetings, the field of geog- 
raphy has been divided into fourteen 
sections, each of which covers some par- 
ticular aspect of the science, ranging from 
mathematical geography and cartography 
through seismology, oceanography, anthropol- 
ogy and economic geography to geographical 
education and questions of nomenclature. In 
any of these sections approved contributions 
may be submitted in one of the four official 
languages of the congress—English, French, 
German and Italian. 


THE nineteenth annual session of the Bio- 
logical Laboratory of the Brooklyn Institute 
of Arts and Sciences will be held at Cold 
Spring Harbor during six weeks, beginning 
Wednesday, July 1. The laboratory will be 
open for investigators during the entire sum- 
mer. The courses of instruction offered are: 
(1) Field Zoology, by Drs. Davenport, of the 
Carnegie Institution of Washington; H. E. 
Walter, of Brown University, and W. M. 
Wheeler, of the American Museum of Natural 
History, together with others. (2) Bird 
Study, including both field and laboratory 
work and a set of lectures by Mrs. H. E. 
Walter, joint author of “ Wild Birds in City 
Parks.” (3) Comparative Anatomy, by Pro- 
fessors H. S. Pratt, of Haverford College, and 
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D. S. Hartline, of Pennsylvania State Normal 
School. (4) Beginning Zoological Investiga- 
tion, with lectures on Animal Bionomiecs and 
evolution, by Dr. Davenport. (5) Cryptogamic 
Botany, by Professor D. S. Johnson, of Johns 
Hopkins University, and H. H. York, of the 
University of Texas. (6) Plant Ecology, by 
Mr. George D. Fuller, of the University of 
Chicago. (7) Beginning Research in Botany, 
by Messrs Johnson and Fuller. No formal 
course in embryology and microscopic tech- 
nique is given this year, but Mrs. Davenport 
and Miss Mabel Bishop, of Smith College, 
will give the necessary practical instruction 
to those desiring assistance in these subjects. 
The Biological Laboratory undertakes to pro- 
vide dormitory rooms and boarding arrange- 
ments for all students and its equipment in 
this respect has been greatly increased by the 
gift from Mrs. Blackford of a new fire-proof 
building as a memorial to Mr. Eugene G. 
Blackford. Tuition for those taking courses 
of instruction is $30. Further details are 
given in the announcement just issued, which 
may be obtained from the director of the 
laboratory, C. B. Davenport, Cold Spring 
Harbor, Long Island, N. Y. 


THE Russian government is despatching a 
research commission to investigate one of the 
latest discoveries of mammoth remains in 
the Yakutsk Province of Northeast Siberia. 
The commission consists of a doctor of 
zoology of the Academy of Science; the 
senior curator of the zoological department of 
the academy, and six junior laboratory stu- 
dents. One of the most remarkable features 
of the discovery is the existence in the in- 
testines of this extinct animal of perfectly 
conserved food, relics of a vegetation until 
now unknown to science. The expedition, 
which is expected to be absent for a year or 
more, is supplied with a grant of 16,000 
roubles. The framework of this mammoth 
is to be deposited in the St. Petersburg Mu- 
seum of the Academy of Arts, where there is 
already one other specimen. 

Tue State University or Ipano, located at 


Moscow, has just entered into a cooperative 
agreement with the United States Forest Ser- 
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vice to carry on a series of tests to determine 
the relative value of the commercial timbers 
of the state. All the tests will be made at the 
university in accordance with the methods 
used by the government, and at least once a 
year a testing engineer of the Forest Service 
will make a careful inspection and report upon 
the progress of the work. These tests will be 
of considerable value in ascertaining for what 
purposes and uses the timbers of Idaho are 
best adapted. Bridge stringers will be tested 
to determine the fitness of different species for 
the construction of trestles and bridges; the 
spike-holding power will also be investigated 
to determine just what species can be advan- 
tageously used for railroad ties and tests will 
be made to determine the relative hardness, 
which property is very important in material 
used for paving blocks. The Forest Service 
at other laboratories in various parts of the 
country is making tests on important timbers 
from other sections, and by cooperating with 
the service the university will secure results 
which will furnish an accurate basis for com- 
paring Idaho timber with timber from other 
states. 


UNIVERSITY AND EDUCATIONAL NEWS 


Tue regents of the University of Nebraska 
have established a College of Education for 
the preparation of teachers, and have tend- 
ered the deanship to Dr. Fordyce, professor 
of zoology in Wesleyan University. 


Tue University of Cincinnati and the Cin- 
cinnati General Hospital will soon employ 
jointly a pathologist, with the title of pro- 
fessor of pathology in the former institution, 
and head pathologist in the latter, who will 
give his whole time to research and instruc- 
tion in his science. The determination is the 
result of several years’ effort. Plans for the 
new hospital, now being erected, include an 
elaborate equipment for the study of pathol- 
ogy. 

Preswent Frepertck M. Tispet has been 
deposed by the trustees of the University of 
Wyoming, the board adopting resolutions 
which, after charging that he had been guilty 
of maladministration, insubordination and 
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untruthfulness in university affairs, adds: 
Resolved, That Frederick M. Tisdel be and jis 
hereby removed from the office of the presi- 
dent of the University of Wyoming; that 
he be informed at once of his removal, and 
that all salary and rights appurtenant to such 
office shall upon such notification immediately 
cease.” President Tisdel has charged the 
trustees with destroying the usefulness of the 
university by political machinations. 


In reorganizing the work of some of its 
departments the Northwestern University 
Medical School has made these important ad- 
ditions to its faculty: Dr. Arthur W. Meyer, 
of the University of Minnesota, has been 
called to the chair of anatomy, including 
histology and embryology in the department, 
and Dr. Albert N. Richards, of Columbia 
University, has been called to the chair of 
pharmacology. Dr. Meyer was graduated 
from Wisconsin, and took his doctor’s degree 
at Johns Hopkins, where he afterwards gave 
instruction in anatomy. During the past year 
he has been the head of that department in 
the University of Minnesota. Dr. Richards 
is an alumnus of Yale, and took later the 
doctor’s degree at Columbia. After spending 
three years at research work in the Rocke- 
feller Institute he became instructor in phar- 
macology in Columbia, which position he 
holds at the present time. 


Tue Harvard Corporation has confirmed the 
appointment of the following as Austin teach- 
ing fellows for the ensuing year: William 
Robert Davey, Semitic languages; John Will- 
iam Hotson, botany; Arthur Merle Hurlin, 
music; Paul Weidemeyer Graff, botany; 
Herbert Hugene Merwin, mineralogy and 
petrography; Horace Upham Ransom, applied 
mechanics; Mason Thacher Rogers, civil engi- 
neering; Herbert Joseph Spinden, anthro- 
pology. 

Dr. AnatHon Aa, docent for philosophy 
at Halle, has accepted a call to a professor- 
ship in the University of Christiania. 

M. Camitte MaticNnon has been appointed 
professor of inorganic chemistry in the Col- 
lage de France as successor of H. Le Cha- 
tellier. 





